a 
ae 
& 
Suh 

Ke! 

7 


ss 


ae . 


tte ee 
afc ae Ct eM ee gin ha i 


je 


r 


SAMPSON, Low & C0., 188 Fleet eroe ] 
PF. A. BROCKHAUS, LEIPSIC, and | : 
B. WESTERMAN & CO., 471 Breades, Now ¥ Ye h 


° 
¢ 


Montrent 
DAWSON BROTHERS. 
1873. 


Veen eee 
Say) 


Wetieitiein Noches. 


td ae a a oe a 
ee ep oe 
Nee SU ries rs 
, é = ae a 
MONTREAL : JOHN LOVELL, PRINTER: = 
“tr 


= 
ee, 
at 


— 


Spee . 
ath 


4 


- ren hae 2 ’ d 
8 1 EES UALS RE a dp a ee 
Peay eons hs have been j on in progress. CANNER RERRAS 


IL. PoE ep ee 


NO’ TES OF A GEOLOGICAL RECONNAISANCE FROM LAKE SUPERIOR 

d OSH ORs GARR Ye BYERS SBI WE Neer, x n.sensactaccssnapnnanaese 8-18 

PPepLOrstlOts bys Mis Deller ee senest cee ee age oa ces th airemetisacanganaare 8 

“ae Choice of route...... ancora: 2 Absa Snore SSE Bi eer 8 

See Sturgeon Lake River... Amo entrhed unk 10 

= Canoe route from Ministaiel ine @ o Lonely Lake.. 10 

Lonely Lake, Hudson’s Bay Post... se onde AAAS EE er A SRE BAE nc COaD 10 

a Mies lpnen Cl setter eel Wie nC enter naan Sesael vacnocesdosandaiovsesticsssne sspaeneunensioasasincswags 10 

ee Falls and Rapids on the English River...........-.ssceseccsssesssesss teres cores 1l 
Junction of Mattawa and English Rivers; Portage 1,600 yards in a 
Violent storm ; Four inches of snow ; Loss of life at the mouth of Red 

TRICE Src batacnide Reprod Sree oc Sa EREDORD Bion inc tear Nata er Be re een = ll 

a Oak Point falls and portage ; Flower Lake; Hagle Lake................. 12 

eZ : Pwenty-eisht miles without pOrtages.....0.1-...ereversseressscenayersvescsecerene 12 

i Winnipeg River ; Traverse of Lake Winnipeg; arrival at Fort Garry.. 12 

oa - Distances between Lac des Mille Lacs and Fort Alexander............... 12 

a Fea ge ln MC DL CHOU er cc denannccannauancdncler sunsinadssaroaaecaccmensrsierneoeavss taies sce 13 

MARTON Mat MEGA TUR ES occas csccsc-cuseasonsncccs cobetecopsnreecesstsasseesiacenn 13 

4 Parallel bands of slaty rocks resting on Laurentian gneiss................ 13 
4 . Resemblance to rocks of the Quebec group ; similar rocks at Lakes 
= Abbitibbe and Mistassini; age of these rocks, their influence on 

: the physical character and fertility of the region........c.s1.ssee0e0e 14 

a Rocks between Lake Superior and Red River..........0...::::sseseeeeeeeeees 14 

4 Extract from Professor Keating’s “ Source of St. Peter’s River,” 1823. 15 

e Minerals and soil... cit: souls fad 13 
- Character of the coma between tae des Mille Lacs and Wake ‘Win: 
; TANG Siagaieseeo stds ssasidvncesincese soveulecnaselesincewesjeneniesanrinenapine Meni swaneenr= 
' Small size of the timber; absence of prominent hills; large area 

occupied by water; crops raised by IndiaMs...............c:.csseererees 16 

AT CAS SUMGA DLE OIC UL by alOMl cya revsap tess asl caaareerastesestr otsnetugeinncses.s<eree 17 

Cliffs of san1ani sandy clay; gigantic boulders ; fossils................++ 17 


gs 
vein ; Agen Village Tixata 
Fault; ae, covered by drift; i 
sanality of the OE so 


= Rotten late, seesevaneesneenesenBensseraee seesnees 
Sa four divisions i in the estern section... 


PERRO een eee meee eee ete eee E eH HHO EH SHEE e Te OE HE eee Ee EHH e ea ne ene EEE 


Division 4, Morrison’s Hill ievel.......... Gap owoageless toon Be apes nea aabiaisaedn 
Farnen’s Hill vein; careful survey required ; maps; oe by Dame 
son, Jackson oad ELON cseeacesccatesNareet cneee tageuaeanceceesesnwes Hcestinate 


No. 1. Cumberland Brook ; No. 2, Cumberland Brook, south + vein.. peeeel 
Nos. 4 and 5 Martin’s Brook and Ross’s Farm 


Po eee ee eee eee rece errr ry 


REPORT ON THE COAL FIELDS OF VANCOUVER AND QUEEN CHAR-- 


: LOTTE ISLANDS, BY MR. JAMES RICHARDSON..........0:.00-+- 
Route followed and localities visited ; ; Comox, Denman and Hornby 
Islands ; Queen Charlotte Tslentds: ; Qualicum River ; Nanaimo ; 

I Barclay Sound svc. egectoacay cue tern eee eee 

COAL BEARING ROCKS OF VANCOUVER ISLAND. ..cccccscsccsseesssscceeee 
Last Year’s Report ; Boundaries of the Comox coal- field ; measurements ; ; 
divisions of the coal-bearing rocks.......c:cecceeseeseseesceues is Wer 

DIVISION A—PRODUCTIVE COAL MBEASURES....c.cccccscsscsvssscevseseceevece 


Section on Brown’s River ; base of the productive measures } section 
at the Union mine 


NOOO ee Memeo e Renee eee eeee teense Ke seneeenent reeset coucne peetvesessoc 


Section 4; three coal seams; section 5; ; valley of Trent River ; thirteen 
coal seams 


ea 


Difficulty in establishing the identity of seams in proximate sections.. 
DIVISION B. eA SHALES 


TOS A AS DBO Nein Cele 't/ele) Sib \ais ¥in/ain/0 tivieis 6.0:e)9ioin win uieieis isle, eNianiuinsavmlebpliaitasiteiene ian valence sis ane 


TOOMP TCO ee OO! C000 coceve cesrie tee SSeMine baaeSSSeMawedhilraiand 


CORO e cee e eh eoceeeasesnt Bae esstsan bse bebbesione 


NOTES ON SAMPLES OF IRON ORE, FRUM THE ACADIA MINES haa 
; NOVA SCOTIA, BY DR. HARRINGTON... Porm acne 


ee ee err ae 


PPP ee eee cere. ae 


ek Fee PY 


ee om 


ca 


Aner eee eee 


Is _ between Middle, he and Tribune Bay, ae has 
PPER CONGUOMERATE .:..c.iec spre csajfiis cision: Est 
_ Section 11, in Tribune Bree ; total thickness of the esses aetaai 5r 
STALLINE ROCKS... 


z Somass River euane limestone re fossils sention of the 


¢ crystalline MODES Sc sa sincsdenceels Neste S en seaei eminent: cuavanecnnaccientey ; 53: 
OAL-BEARING ROCKS OF QUEEN CHARLOTTE ISLANDS............. ~~ BG: 
_ Geographical description ; country suited for agriculture............... 56. s 
_ General divisions of the riley tceanioe nig ee ne Na BT 
“LOWER SHALES WITH COAL AND IRON, &0...0..ccesceeeseeeees ae BT 
_ Hooper’s Creek; vertical attitude of the measures; shafts and : 
: eee ee ee BELO OIE 5T 
Report by Mr. Landale ; continuity of the coal seams ; extent of coal- 
© SREB tate noe Oh oh pre pete iets tr A ee 59 
_Wharf; Houses ; Indian ae tc Note and analysis by Dr. = 
= Srreanbtons: teers SURES oM sates cPeP OT NG isc news bates Sapvosteaeiriaecces 60: ; 
2, OOARSE GonctOumRarEetecnnnenes Ler TB” gp 
Character of the a acme Cliff on Graham Island; egies ‘toe 
eis Ceo er oh thy cap AEN OR BREAST oe POA er OR fo EEE Hy 62 
Distribution ; North, Meals and Morseby Islands....:..... Sper one oe 63 
3 UPPER SHALES AND SANDSTONES. 
POSSE aie recesses s>achnccsnae ran siep<-ar sceunn <epo anon astend--arsSeseiy¥ San SA: SRE 63 
Ee SOILS, VRE Du PU ASD IAIN Gis Geaetas sn cscer exeandy ss Fariie apenas aistapowsateasecanes. aie ins noses’ 63: 
ee Timber ; crops; painfallverratios; ice GROOMED: tees cas Asis tececeeyens os 64. 
APPENDIX I. ON THE FOSSIL PLANTS FROM BRITISH COLUMBIA BY 
PPE ME Adi) AWWISOIN Gasoece neverscsstoscnersiseabte tar ranhaltues cocscnlenes.s 66-71 
a I. CONIFEROUS WOODS. Cupressoxylon Taxoxylon.............cccecsseisserenees 66-67 
_ If ANGIOSPERMOUS EXOGENS. Quercus; Betula; Populus.................. 68 
“Til. CYCADEA. Cycadeocarpus Columbianus......ecsesesc esse ceessesrsueeseere 69 
TV. FILICEHS. Pecopteris..........::scccccesceceerccersecsessesesnenseenseneeeseee seserncnenens 70 
GHODOGICAL REDATIONS........cn0--secosscce sesseensscsesescnneerscecenenretnrasinnsce Th 
APPENDIX Il. ON THE MESOZOIC FOSSILS FROM BRITISH COLUMBIA 
Besa Re Po LLIN Secennnrecae op onnceesciaces+ 0 sxcnesnas2s=s<<<rseauestavaneatisns T1--75 
Comparative table of Mesozoic rocks; absence of Lower Cretaceous 
rocks on the east of the Rocky Mountains........-0+sesccssssseesereeraee 71 
Ammonites; age of Queen Charlotte Islands rocks; Belemnites 
Nautilus; Gasteropoda: Lamellibranchiata...........-ssserseseereeeess 72 
S Inoceramus ; ewe GH MIM CCK orsess snacwcenaaroceasmndamaanpitesssiscreniceSeunes 75 
APPENDIX Iu. ON THE COALS OF THE WEST COAST BY DR. HAR- 
TRAN GoD ON a daapiae ees giozceroieat taldedsicr ox eOiaamnaheae acta seater cainee one niltconiapien.s 76-83 
_ BITUMINOUS COALS. Union Mine; Brown’s River; Trent River.............. 
2 Neweastle Island; Saaquash or Sak wash .......scssessserceseseseenneresrseee 16: 


_ IRON ORES.. 
Clay iron-ores ; magnetic iron 


BRINE... Rie oed soni iae pcre oars 
‘Anata of Me from Nanaim ; 


CRYSTALLINE ROCKSG........ me 
Limestones ; epidote rocks . diotite Bac 


APPENDIX IV., TO MR. RICHARDSON’S REPORT... 


COPY OF CORRESPONDENCE RELATING TO THE LAREN 
QUEEN CHARLOTTE ISLANDS... 


a 


REPORT ON THE COUNTRY BETWEEN LAKE SUPERIOR AND LAKE 


WINNIPEG, BY MR. ROBERT BELL..............-.. ee 2 SES . 


Region explored; route; difficulties encountered ; maps ............... 
THUNDER BAY MINING DISTRIOT; various rocks ; portages ; aul falls; 


slaty POC. ci iclscaa unison rr ¢ 
Silver isletid yen... (.5-. s.nensc0cacaee«nennslunceesanca=aqosissanes/eseaesisbaaseiseieenacnss 
INTERNATIONAL BOUNDARY FROM LAKE SUPERIOR TO bes tee 
WOOD LAK Bey. cncnsecctassecsscsesecenescesteteste tantene eee: neteette aaanaEs 
“EASTERN SECTION OF THE RED RIVER ROUTE.......... i ee 


WHITEWOOD LAKE TO STURGEON LAKE ON THE RED RIVER ROUTE. 


VALLEY OF THE BLACK STURGEON RIVER............,..ccccsseseceeee aencaneee 


LAC DES MILLE LACS. VIA LONELY LAKE TO LAKE OF THE, WOODS. 
Brush Creek; Huronian rocks; squirrel portage; Carr’s River; 
Sturgeon! and: Minnitalie Wak Coss... <0s...c4<snsasne seness sce cancnneeeee 

Lonely Lake; deep bays; gneiss; Mattawa River; pipestone............ 

Rat portage; boundary between Huronian and Laurentian rocks; 

quartz veins 


Been eee e een eRe ee eee eee naa ee aera Eh eee Eee SEHEEE GEE EE EEEEEEee® oeeeE EES 


GEOLOGY OF THE REGION NORTH-WEST OF LAKE SUPERIOR 


nnenee 


Nipigon basin; Huronian series; Laurentian series; varieties of 


THERMO eee eee ease eee eee eens eeene neeEe Henne eEeS BeeEeE Eee OEE eeEEEeEeEeeeetusnens 


eee etree ree errr rt reer 


THEO REO eH eee Meee ee Nee eee eee eee eee rede REnee te aes Fee EE EE® 


Xi. 


REPORT BY MR. McOUAT ON THE COUNTRY BETWEEN LAKES 
TEMISCAMANG AND ABBITIBBE 


Plan of operations ; Indians; general remarks; specimens 
TEMISCAMANG TO ABBITIBBE 


Character of the rocks; portages ; Lac des eh ee River... 
Magnetic pyrites with cope and cobalt; steatite.. 


PERO eee eee eee ee eee ae ew eeee eee ee 


reer errs 


NOOR e meee tere eae ee eee eee ree Ee EAN NONE RENEE EH EOE HEE Re eee eee 


“LEEDS ‘AND BERN ASRS ceean costo nobdn i oth, ule" Saadastoinn dcripeereraeecone 
Exes map; three divisions ; Western, Middle aba Eastern. 136 


Denbigh or + Bagle Hill ; Mazinitw PG BICO ee anacs sweeccasshavctaeteseonaysaqcenere, 142 


.. Varieties of rock.in the SA GIGHIROLIOS Remena oecr ye At as cna siete fms ysaSieleocers 143 

Limestone band..... ieee 146 
Unstratified gtabites? White rants nt gles arc n county. 148 

Character of rocks... ess ea aN Aeon ie ne 150 

Diorites ; quartz vein Swi oe ytiies) “COSAGOERG ooctoy We antrs .ce7e ace 152 

Pia Louiites ss ates yh Cierra sca, STW SME ca ecb cv sennilaside stncecensens 153 

MIDDLE SECTION; Lower Laurentian; remarks ud Mr. Macfarlane.......... 158 
Limestone ae Sata RA-RRRSreenenorcemanen on Ser asa 160 

TINCID SE ge ate er tes seseh pce bet SESE Oc eee ESSE OOF ee eS 161 
EASTERN SECTION; previous observations; character of the rocks........... 162 
2 Distribution and surface features ; the Westport Mountains.............. 163 

i POSttiON, Of phos Pla Ge pOSUts i zescees an cence ive siancapaesdltane saaeenaniansianenss 

_THE NORTH BURGESS PHOSPHATE BASIN; section at Black Lake....... 164 
Section on the south side of the basin.........ccceeeeee pareh ealpetentre as 166 

Veins of baryta and lead ore; Eozoon Canadense.............eereeeeseeneee 169 

_BEDFORD, STORRINGTON AND LOUGHBORO’ PHOSPHATE BASIN...... 170 
Cowan’s phosphate mine.. Bb A rae 173 

i _ Levels of lakes from report of ie See 1852-53... ececeaaernanaeesreses or 174 
MMHUCCONMOMIC MINERALS, \nccocc-s-scsctsscsensssccgessevsssavntesss satanesticseascesstetens 174 
4 Tron-ore ; apatite ; plumbago ; MiCa............ccssscescoeeceeeercccerenccesesecees 174 

VIII. 


REPORT BY PROFESSOR BAILEY AND MR. MATTHEW ON THE CARBO- 
NIFEROUS SYSTEM OF NEW BRUNSWICK IN THE COUN- 
TIES OF QUEEN’S SUNBURY AND A PORTION OF YORK.... 180-230 


Previous reports; Grand Lake coal seams; boring operations........... 180 
Subdivisions of the carboniferous SySteM .......seseccreocssececsesananeeeseees 181 
LOWER CARBONIFEROUS FORMATION. Its character and distribution..... 182 
JEQIEN! [UIE GUIS enacegn eee Ancale spe BeBe anc non an riemecocrcr cr ence 36 ar CORE nee 187 
me snanes wate ORsilsares ence csstarscclitecar cnet redacnemtadeecbinessedetoningecereee se 187 
Great denudation of the Lower Carboniferous rocks..........cccseesseseee es 193 
MIDDLE AND UPPER CARBONIFEROUS FORMATION..........ccceeseeeeseres 195 


- Observations in Queen’s and Sunbury counties east of the St. John 


Previous operations ch. 

Cost of production and price of the cos a 
ECONOMIC MINERALS. Iron*ores; limestone; fire-clay, & 
APEEND RS : i 


REPORT BY MR. R. W. ELLS OF OPERATIONS IN BORING FOR COAL ~ 


ee WITH THE DIAMOND POINTED STEEL DRILL AT NEW- 
ors: * "_ GASTEE BRIDGE, NEW BRUNSWICK....csssecossssscessseesseses 
eee Selection of site ; broken nature of the rOcKS.........0.cscceccsseeeteseceeees 


‘Leak carrying ae the spake dark seg shales at lod feet, reaps ts 

Artesian spring... des scones nai ameeaeni 
DESCRIPTION OF THE ‘DIAMOND DRILL.. Sones Scien soeu den ea meee eens 
RECORD OF BORINGS.......... 


tent nageaneeccneetneeweneee es caneeee S0 a pau eeeenn 


X. 


REPORT BY MR. CHARLES ROBB, ON THE COAL MINES OF THE ate 
EASTERN OR SYDNEY COAL FIELD OF CAPE BRETON........... 238-295 
Instructions ; geological structure; maps and reCOrdS.........secssecsssseeeeees 

GENERAL REMARKS ON THE EASTERN OR SYDNEY COAL FIELD... 


Good harbours ; character of the country ; thickness of coal seams... 
COLUTERIES IN-OP ERATION s.ccase ton eee ee ee eee 


TheSydney Mings* 2. set ee ee 
The Lin gan Mines .:, «cess: ate hea ee ee 
Barrasois and Bridgeport Mines 
Victoria Mine... Se 
International sive ‘ane Railway... sacavevaacesccarnnsicn tacesanene tartans 
Little. Glace Bay Mines........ccssccsseccsecersecsssennee ; : 
Caledonia Mine 
Reserve Mine... aise sist wn anualed ovtvie hestaneeieaeren ae erent 
Lorway and Emery Mines gaan : 
Glasgow and Cape Breton Baileys 
Gardiner Mine... Soa 

Clyde er Ontario tins 
Schooner Pond Vine 
Block House Mine 


ss 


ORDO Oe RO ee nn see eens vee Sehe cecees COBB R Renens cesses Svecebanneececnsesscas 


POO eee mene enna en eee eee Beets we eees ee seessebane 


ng Sova neva ert we a8 : 
FROM ABBITIBBE “AND GREEN. MINER- se 
RVEY, NEW BRUNSWICK. 


ie AS FS . 


Bry Hada seasedccerenes 299 . 


SAND ‘Se ACCOMPANYING THIS REPORT. ees! 
sey insane section of a poet of the so of the Acadia Tron aoe. 


= 2, — ofa ae of the Strait of Georgia and of Vancouver Island to : 
illustrate the report of Mr. James Richardson on the distribution Sarge ; 
of the Cretaceous coal-bearing rocks. 
3. Plate to accompany Dr. Dawson’s Bore on the fossil plants from 

British Columbia. aoe 
4. View of Diorite hills, Bridgewater, Ontario. 
5, Plan and section of the Dalhousie iron mine, Lanark county, 

Ontario. 


Note.—All compass bearings in the report are stated in reference to \ 
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The publication of the maps referred to in the reports of Messrs. 
—< Vennor, Bailey and Robb is deferred until additional surveys | 
have been made in the districts to which they relate. 
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ss SUMMARY REPORT 


GEOLOGICAL INVESTIGATIONS, 


BY 


_ ——_ 


ALFRED R. C. SELWYN, F.G.S.: 
ADDRESSED TO 
THE HONORABLE JOSEPH HOWE, M.P., 


SECRETARY OF STATE FOR THE PROVINCES. 


_ Srr,—I have the honor to submit for the information of His Excellency 

the Governor General in Council the following Report of the progress made 

luring the year 1872-73 in the Geological Survey of the Dominion, and 

in the Exploration of its mineral resources. 

> In Cape Breton and in other parts of the Province of Nova Scotia, and Regions in 
also in the Provinces of New Brunswick, Quebec, Ontario, Manitoba and fon he te 
British Columbia, examinations and surveys have been made, most of which?" °™ 
ire in continuation and extension of the investigations of preceding seasons, 

and of which Reports have been presented, and are now published in the 
volumes issued for 1870-71, and for 1871-72 respectively. 

_ The greater part of my own time during the year has necessarily been Labours of Mr. 
yecupied in the work incidental to the general supervision of the Survey, ee 
ynd much of it, during the early part of the winter, in attending to the 
printing of the Reports for 1871-72. In June I visited and examined the 

Acadia Iron Mines at Londonderry, Colchester County, Nova Scotia, for 

the purpose of investigating and reporting upon the character of the 
ron-ore deposits there, especially in reference to the probable extent of 

he veins and their permanence in depth. I also visited and examined 

parts of the Spring Hill coal-field in Cumberland County, Nova Scotia ; 

the survey and exploration of which has occupied the attention of Mr. 

Scott Barlow during the past three seasons. The latter part of July and 

the months of August, September and October I devoted partly to 
investigations in the silver-bearing region around Thunder Bay, Lake 
Superior, and partly to a preliminary exploration westward from Lake 
Superior to Fort Garry, in which latter I was accompanied and assisted 


ay Mr. Robert Bell. Relating to the explorations above named, the fol- 
B 


2 GEOLOGICAL SURVEY OF CANADA. nee 
lowing reports have been received and are submitted herewith, together 
with the result of my own observations on the Londonderry iron mines, and. 
on portions of the region explored between Lake Superior and Lake 
Winnipeg. ebviy vis | 

Additions tothe Tn the paleontological branch of the Survey, Mr. Billings reports the fol- 


Solections. lowing additions to the collections since the 1st of June, 1872 :— 


Specimens. 


Presented by Major C. Grant, of Hamilton, fossils from the 


——--— ) 


ea 


é 


Hudson River, Clinton and Niagara formations... .. 4 | 


By Mr. F. W. Ramm, of Port Hope, one Orthocera- 


tite from the Black River formation............ 1 L 


Collected by Mr. T. C. Weston, from’ the Silurian rocks at 


Hereford and Farnham, about........-..... ... 200. 
From the Potsdam rocks at the Straits of Belle Isle, 
Labrador.......- 500 


From the Black River formation, Paquette’s Rapids, 

Upper Ottawa. vce ene sete se ett s 200 

From the Upper Silurian rocks at Arisaig, Nova Scotia 300 
Collected by Mr. Thos. Curry, from the Upper Silurian and 
Devonian rocks at Port Daniel and Pereé, Gulf of 

Ste DIA WLGHOO Stes sees crea te a neta ei sen en eee 2000 

From the Hudson River rocks at Riviére des Hurons 191 
Collected by Mr. A. H. Foord, from the Upper Silurian rocks at 


Port Daniel isn 6 te se ata eal aa eee eee 200 
Collected by Beofeasor Baily, Devonian fossil plants from New 

Bruns wiGk ss: otc eran coca ne cep etc eee ae eee 41 
Collected by Mr. G. F. Mathew from Upper Silurian rocks, 

New -Brunsyioi cession em gato nena tee 1% 
Collected by Mr. G. F. Mathew from Carboniferous rocks, New 

Brunswick (fossil plants)........ 5 


Collected by Mr. James Richardson, from the rocks of Vancou- 
ver and Queen Charlotte Islands, British Columbia.. 947 
Collected by Mr. Charles Robb, from the Carboniferous rocks 
of Cape Breton (fossil plants)... 0... ee 28 
Collected by Mr. Scott Barlow, from the Carboniferous rocks 


of Cumberland County, Nova Scotia............. 20° 


BASU UR meat rtnnan erly nis Geter 1. 4,676 


In the collection made by Mr. Weston at the Straits of Belle Isle, there 
is a very fine series, including several species of the curious genus 
Afinities of Archeeocyathus, By slicing these for microscopic examination it may be 
possible to determine whether they should be regarded as sponges or 
corals, a pot upon which there is at present much doubt. 


i -. f 
x ae “SUMMARY REPORT BY ALFRED R, 0. SELWYN. oe. 9 
The collection from Arisaig is especially valuable, as it contains a num- Arisaig fossils. 
er of specimens which show the internal characters of the shell, such as 
he teeth and muscular impressions. These characters, which were want- 
ng in the specimens previously collected, prove that many of the species 
rom this locality, described in Dawson’s Acadian Geology, are referred to 
yrong genera. In the examination and study of this collection, to which 
everal weeks have been devoted, Dr. Dawson has afforded great assis- Assistance from 
ance, by placing all his Arisaig fossils, including those originally described ey 
ry Professor Hall, in Mr. Billings’ hands for comparison. Without this 
wssistance many of the species could not have been identified. It was 
proposed to publish the results already obtained in the first part of Vol. IT. publication of 
Paleozoie Fossils of Canada, which is now being prepared ; and, with this ee 
sbject in view,Mr. A. H. Foord,the Artist to the Survey, has already figured 
4 number of the specimens. On reconsideration, however, Mr. Billings 
thinks it will be better to.defer publication until further collections have 
been made, and he has had an opportunity of examining the collections 
from the same locality which have been made by Dr. Honeyman, and 
are now in the Public Museum in Halifax. 
The large collections made by Mr. Curry afford many important mr. Curry’s col 
additions to our knowledge of the Upper Silurian and Devonian rocks of eae 
the Gaspé Peninsula. 
_ The Port Daniel collection contains a great many new speeies, and, The Port Daniel 
cluding the collections previously made in the same loeality by Sir W. E. fe 
Logan and Mr. Bell, supplies material which will occupy from seventy-five 
fo one hundred pages of descriptive text in the second volume of the 
Paleozoic Fossils of Canada. The whole of these collections have been 
studied, and but little more remains to be done except to write the deserip- 
ions of the species. Before publication, however, a further collection is 
much to be desired. 


The careful study and comparison of the fauna of the Middle and Upper Remarks on the 
Silurian rocks around the shores of the Gulf of St. Lawrence, together peeiaan cL 


witha better knowledge of the geological structure of the region, will prob- oe OF 
ably elicit some interesting and important facts in connection with its 
earlier physical geography and geology. Bearing on these questions, Mr. 
Billings finds that, though the Port Daniel and the Arisaig rocks—respec- 
tively on the northern and the southern shores of the Gulf, and distant from 
each other about 250 miles—are certainly both of Middle and Upper 
Silurian age, yet’that a very wide and marked difference exists in their 
respective faunas ; and that both of these differ as widely from that of the 
Middle and Upper Silurian of New York and Western Canada as they do 
fom each other; while that of the Gaspé limestones north of Cape 
Maquereau, and of the Middle Silurian rocks of the Island of Anticosti, 


corresponds exactly with the New York type. 


; 
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In the preceding Lower Silurian period, as also in the ae | 
ing Devonian period, the respective faunas are alike throughou - 
regions referred to; thus, while doubtless a large part of the eastern area | 
existed as dry land long prior to the close of the former period, as is » 
indicated by the entire absence in it of all the upper members of the Lower 
Silurian series, which are so largely developed in the western area, yet the - 
facts shew that the Upper Silurian period in eastern N orth America Was | 
preceded by oscillations of the surface, which resulted in the formation 
of barriers separating the eastern and western area, and limiting 
the distribution of their Yespective faunas, the eastern area being 
apparently divided by similar minor barriers; and further that the whole : 
of these barriers were removed prior to the succeeding Devonian and Carboni- 
ferous periods. 934 

At present neither the details of the geological structure, nor the distri-_ 
bution of the fauna of the regions affected by these movements, from the © 
Gulf of St. Lawrence south-westward to the Atlantic shores of New 
England, are sufficiently well known to make it possible to indicate exactly - 
the nature,position and extent of these ancient barriers. From the facts cited, 
however, it would seem that the altered rocks of Cape Maquereau, which 
are referred by Sir W. E. Logan to a part of the Quebec group (Geology 
of Canada, page 272), certainly formed a part of the main barrier between. 
the eastern and the western areas. Its eastern.extension will probably be 
found in Newfoundland ; while, in the opposite direction, we have at present 
no certain evidence respecting it; though it-seems probable that the 
greater part of New Brunswick and of eastern Maine would be included 
in the eastern area. 

British Colum- Of Mr.Richardson’s large and valuable collection from British Columbia a 
Cie preliminary study of the ammonites from the Queen Charlotte Islands has 
been made. Among them there are seven species which belong to the 
groups Planulate and Macrocephali, characteristic of the Bath and Coral- 
line Oolite of England, and of the Brown Jura on the European continent. 
Judging from the ammonites alone, it would appear that some of the Queen 
Charlotte Islands rocks are Jurassic, and therefore occupy a somewhat 
lower horizon than those of Vancouver Island, the fossils from which have 
been determined to be Cretaceous. Until further study and comparison 
have been made of the whole of the collection, which contains a large number 
of genera and species, it will, however, be impossible to arrive at any 
definite conclusion respecting the relative age of these «rocks. A note- 
worthy fact, however, is that not one of the seven species of ammonites 


above referred to has yet been found either in California or on the east side 
of the Rocky Mountains. 


Lower Potsdam Besides the study of the Gaspé, Arisaig and British Columbia fossils, 
ossils. 7 


considerable time has been devoted to the further study of the fossils of 


ne Lower Potsdam rocks ; the result of which will form a portion of the first 
eee ae 1h pisiogind eee of Canada, which will also contain 
E: an ss tons, chiefly of new species, from the Upper Silurian 
/imes el and Hower Devonian sandstones of Gaspé, as well as the results 
| of other paleontological investigations which have already been published 
in part in some of the scientific serials of Europe and America. 
; Dr. Dawson has kindly devoted considerable time and labour to the 
Study and determination of the very interesting collection of fossil plants 
brought by Mr. Richardson from Vancouver and Queen Charlotte Islands ; 
and he has also again given his valuable and gratuitous labour to the 
Survey in the preparation of a volume which will shortly be issued, contain- 
‘ing illustrations and descriptions of the fossil plants of the Lower Carboni- 

ferous and the Millstone Grit formations of Canada. 

During the winter Mr. Weston has done a large amount of valuable 
“work, in cutting out, cleaning and ticketing fossils collected by himself and 
others. This work occupies much time, and requires great practice and 
more than ordinary skill. A large part of Mr. Weston’s time has also 
been devoted to the preparation of slices of various fossils and rocks, the 
characters of which could only be determined by microscopic examimation. 
Amongst these may be mentioned eighty-nine mounted sections of the fossil 
plants from British Columbia. Also upwards of 200 similarly prepared slices 

‘of various fossiliferous rocks from the Eastern ‘Townships and elsewhere. 
Mr. Weston has also devoted some time and attention to photographic work, 
with a view to facilitate the labours of Mr. Billings and Mr. Foord in 
describing and figuring organic remains. Besides other negatives he 
has succeeded in producing some very excellent micro-photographs, 
shewing the structure of the fossil plants from British Columbia on an 
enlarged scale, which will materially aid Dr. Dawson in the labour he has, 
as above stated, kindly undertaken in connection with the examination of 
this highly interesting fossil flora. 

Mr. Billings has submitted some of the fossils from British Columbia to 
Mr. Meek, who is well known:as the highest authority on the fauna of 
American Secondary formations. Mr. Meek’s and Mr. Billings’ observations 
on the fossil animals, as well as Dr. Dawson’s on the plants, appear as 
appendices to Mr. Richardson’s Report. 

Since the retirement of Dr. T. Sterry Hunt at the close of last year, 
the chemical and mineralogical investigations of the Survey have been in- 
trusted to Dr. B. J. Harrington, assisted by Mr. Christian Hoffmann. 
Respecting the work in the laboratory, Dr. Harrington reports as 


follows : 
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Acknowledg- 
ment of Dr. 
Dawson’s la- 
bours. 


Mr. Weston’s 
ik. 


Fossils submit— 
ted to Mr, Meeks. 


“ Our laboratory work has consisted largely in the examination of work of the 


chemical lal ors 


economic minerals from different parts of the Dominion, and much useful atory. 


information has been accumulated. 


Examination 0: 


iron ores. 


Se BAM 
a 
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i « Thirty-two specimens of iron ore from different localities have been 


examined. In nine cases the analyses were complete. In eleven others, 
sufficiently so to determine the value of the ores, while in the remaining 
twelve, only determinations of iron were made. A sample of the bar-iron 
made from the ore of the Acadia mines has also been examined for phos-_ 


phorus. . 


Gold, silyerand « Thirty-two specimens of quartz, mispickel, pyrites, &c-, have been as- 


copper. 


Phosphate of 
lime. 


Coal. 


Minerals and 
rocks. 


Brine from 
Nanaimo. 


sayed for gold and silver, and six specimens for silver only. Fourteen of the 
samples are from the township of Marmora, and the results of their assay 


- shew a great variation in the quantity of gold in different veins, ‘as well as in 


the same vein at different depths. The highest yield of gold obtained was 
4.90 ounces to the ton of 2,000 Ibs., the highest yield of silver to the ton 
did not exceed 50 cents. Samples from a few localities near the line of the 

projected Canada Pacific Railroad between Lake Superior and Red River 
have been examined, but in most cases were found to contain little or no 
gold or silver. Assays have been made of forty-five samples of copper 
ore, all, except one, being from localities in the Eastern Townships. 

“¢ Twelve specimens of phosphate of lime have been examined for the infor- 
mation of persons interested in the development of the deposits of this 
mineral. 

“‘ Proximate analyses have been made of twelve samples of coal, ten 
from Cape Breton, and two from British Columbia. The examination 
of the former coals shews them to contain a very small amount of 
ash, but a large percentage of sulphur. The average percentage of ash in 
the ten samples was 3.14, and the average percentage of sulphur 2.05.” 
The analyses of the samples from Cape Breton appear in Mr. Robb’s re- 
port submitted herewith. 

‘A series of the coals from Vancouver and Queen Charlotte Islands are 
now being analysed and the-results will soon be ready for publication.* 

‘* Many minerals of scientific interest have been identified by means of 
the blow-pipe, and among them there are three which do not appear to 
have been before observed in the vicinity of Montreal. 

‘‘ Complete analyses have been made of twelve specimens of rocks and 
minerals from different parts of the Dominion, and partial analyses of three 
others. Among the-rocks analysed is a serpentine from Lake Abbitibbé 
which contains both chromium and nickel. An analysis of the green pebbles 
In a specimen of the Lower Carboniferous conglomerate from Harvey settle- 
ment, New Brunswick, shews that they consist of a hydrated silicate of 
alumina with several per. cent of potash and soda. | 

“The analysis of a brine from Nanaimo, in Vancouver Island, is being 
made by Mr. Hoffmann.” 


eee 


* See Appendiz IJ. Mr. Richardson's report. 
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_ A report has also been received from Dr. Harrington, and is submitted Report on 


brick-clay ftom 
~ herewith, of an examination of samples of brick-clay from Fort Garry, made Fort Garry. 


_ with special reference to their suitability, and to their proper treatment, 

for the manufacture of bricks. These clays were sent to the museum by 

Mr. J.S. Hargrave, and were accompanied by the following memorandum : 
“ Specimen No. 1. Surface clay, dark. When mixed with Nos. 2 and 6 


_ makes a white brick with Townsley’s machine. 


Specimen No. 2. From three feet deeper than No. 1; when mixed with 


_ Nos. 1 and 6, makes a white brick with Townsley’s machine. 


Specimen No. 3. Sometimes found mixed with No. 2, but oftener about 
‘seven feet below the surface. Has been worked with a Chicago steam 
machine without sand or water. This brick has been a total failure. 

Specimen No. 4. Found from fifteen to twenty feet deeper than No. 3. 
This is the deepest clay known in Manitoba. Mixed with No. 3, has made 


bricks with a Chicago steam machine without sand or water. Brick a 


failure hitherto. 

Specimen No. 5. Sand from Point Douglas. 

Specimen No. 6. Do. from near Silver Heights.” 

From Dr. Harrington’s report on the above, named samples, it will be 
seen that the want of success in the manufacture does not arise so much 
from defects in the clays, as from the manner of treating them, both 
an the preparing and in the burning. 

I have the honor to be, 
Sir, 
Your obedient servant, 
ALFRED R. C. SELWYN. 


Montreal, May, 1878. 


NOTES 
: BY 
ALFRED R. C. SELWYN, 
OF A PRELIMINARY GEOLOGICAL RECONNAISSANCE FROM 
LAKE SUPERIOR, 
BY THE ENGLISH AND WINNIPEG RIVERS, TO 
FORT GARRY. 


On the above named exploration, to about midway between Lonely Lake 

and Lake Winnipeg, viz. to Separation Lake, I was accompanied by Mr. R. 

Continuation by Bell and the members of his party, who during the earlier part of the season 

forations had been occupied in prosecuting and extending the explorations which 
egun in 1861. 2 es P 

were commenced in the Lake Superior region by Mr. Bell 1861. Details 

respecting the constitution of the party and other matters and incidents 

connected with the journey from Thunder Bay to Separation Lake are 

given in Mr. Bell’s report, which also embraces accounts of the earlier 

operations of the season. As stated in his report, Mr, Bell arrived at 

Thunder Bay with his party on the 17th of June. On my arrival there on 

the 5th of August, I learnt that Mr. Bell had started the same morning on 

Trip toBass- a trip with Mr. McIntyre from Fort William, and that he expected to be 

mood ike. absent about ten days. Subsequently it appeared that Mr. McIntyre having 

occasion to visit the Hudson Bay Co’s post at Lac Bois Blanc, Whitewood 

or Basswood Lake, by all of which names this lake seems to be known, had 

kindly offered Mr. Bell a passage in his canoe, and as an excellent oppor- 

tunity was thus afforded to gain some information relating to the geological 

features of the route to be traversed from the Kaministiquia River via 

Pigeon River to Whitewood Lake, and thence to Sturgeon Lake on the 

Dawson Red River route, by which Mr. McIntyre proposed to return to 

Fort William, Mr. Bell gladly availed himself of the offer. At the same 

time Mr. Bell’s party had been sent to make some further explorations in the 


Black Sturgeon valley of the Black Sturgeon River at the head of Black Bay. The results: 


ee of this journey and of the explorations above named are given in Mr. Bell’s 
report. 

Tn the ten days interval between my arrival at Thunder Bay and the 

return there of Mr. Bell, and of his party, respectively on the 17th and on 

Silver-mining the 16th of August, I visited and examined a number of the principal silver- 


locations of ae : 
Thunder Bay, mining locations around the western shores of the bay, and extended my 
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ex ploration along the Red River road as far as the Mattawa bridge, twenty- 
three miles west from Prince Arthur’s Landing. Iwas unable to visit the 
ow celebrated Silver Islet Mine, and was also obliged to postpone to some 
Tuture occasion an investigation which I hoped to make into the relations 
of the different members of the Upper Copper-bearing series, as exhibited 
dn the country between, Thunder _Bay and the eastern shores of Nipigon 
Bay, and around Lake Nipigon. 


ge 


_ To Mr. J. W. Dawson, C. E., Superintendent of the Red River road, Acknowledg- 


and to Mr. E. Borron, Provincial Inspector of Mines, my best thanks are ance.” 


due, not only for much useful information, but also for their unremitting 


rs 


‘Kindness and attention, and for their ready assistance in all matters in 


which the means at their disposal enabled them to facilitate~our opera- 
tions. 


On the 19th of August our whole party left Prince Arthur’s Landing, and gtart from 
proceeded, via the Red River route, to Lac des Mille Lacs, which is reached Pige At!" 


by the Height-of-Land Portage road, about one mile in length, between it 
and Lake Kashabowie. We arrived at Lac des Mille Lacs on the evening 
of the 21th of August, and were delayed there several days by the non- 
Appearance of the Indians who had been engaged to accompany us as 
anoe-men and guides. On the 29th of August, Mr. Bell having succeeded 
in engaging other Indians, we were enabled to proceed on our journey, and 
left Lac des Mille Lacs by the Seine River. On the 10th of September 
we camped on the shore of Sturgeon Lake, and at mid-day on the 20th of 
the same month, we reached the Hudson Bay Company’s Post on Lac Seul 
or Lonely Lake. 

_ On the 18th of September, on Sturgeon Lake River, about 14 miles west 
of Sturgeon Lake, we fell in with Mr. Jarvis, C. E.,in charge of one of the 
Survey parties of the Canada Pacific Railroad, Division M. He was run- 
ning the line eastward to Sturgeon Lake, and had come in from Fort 
Garry via the Lake of the Woods and Minnietaki Lake. From information 


Landing. 


which Mr. Jarvis gave us respecting this route, we decided to make our Choice of route. 


way out by the English and Winnipeg Rivers, as, though not the most 
direct, it seemed likely to prove the most expeditious route, and would not 
involve retracing our steps after reaching Lonely Lake. The Indians 
who accompanied us from Shebandowan had deserted us on the 5th of 
September, and the last of those who had accompanied us as guides from the 
Sturgeon Lake side left us at this camp, the state of our larder, I 
imagine, not being sufficiently attractive to induce them to favor us any 
longer with their company. Our party was, however, augmented here by 
the addition of six of Mr. Jarvis’ men, whose services he no longer required, 
and who were anxious to return as quickly as possible to their homes on 
Red River. Starting on the 16th September from our camp at the cross- 
ing point of the railroad, we descended the Sturgeon Lake River, making 
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about ten miles to the head of the second rapids and portage, 210 yardsin 

length. The following day, about four miles more brought us to the pill 

and falls by which the Sturgeon Lake River discharges into Lake Minnie- 

Portageson _ taki. Three portages were made in this distance, respectively 1,500 yards, 
hive, "250 yards, and 1,280 yards in length. ‘During the time of high water 
the greater part of these rapids could be descended in safety with 

loaded canoes. At the time we passed them the water was probably 

nearly at its lowest stage. The river is from thirty to fifty yards wide, 

and the length of the portages sufficiently attests its rough and turbuient 

character. ‘he fall between Otter Lake and Minnietaki Lake is probably 

not less than one hundred and fifty feet. From Minnietaki Lake to 

Ganoc route, Lonely Lake the canoe route is through such an intricate labyrinth of 
ake to Lonely water that it is almost impossible for any one traversing it for the first time 
to do so without mistake ; and the numerous bays, headlands and islands are 

so much alike, that it is equally difficult to be guided by instructions. 

None of our present party were acquainted with the route, and in conse- 

quence we several times took wrong turns, which led us into bays 

at the head of which neither portage-road nor outlet were to be found. For- 

tunately, when about one day’s journey from Lonely Lake, and quite at a 

loss in which direction to seek for the portage, which we knew we must 

cross between the waters we were then on and those leading us to Lonely 

Lake, we encountered a roving Indian, who, in consideration of some small 

presents, put us on the right track, passing through a-number of narrow 

swampy channels, where, without a guide, we should probably never have 

thought of seeking for the portage. Crossing this portage, 1,758 yards 

in length, we camped at the further end, on the banks of a small lake, the 

waters of which discharge by Canoe River direct into Lonely Lake, distant 

about seven miles in a straight line bearing N. 30° W Magnetic. The fol- 

lowing day, the 20th of September, as already stated, we reached the 

Arrival at Hudson Bay Post. Here we replenished our stock of provisions by the 
Fost. addition of a few pounds of pemmican, and in the afternoon, having been 
most hospitably entertained by Mr. McKenzie, whom we found in charge of 

the Post, we proceeded on our voyage down the lake, and camped on the 

west end of a large island, about two miles distant, and near the northern 

shore of the lake. From here to the outlet at the head of English 
River—except where we-crossed several deep bays stretching to the 
north-eastward, generally beyond the limits of our vision, and from two 

to four miles wide—our course lay close to the north shore, and generally 
Lait Take, ®mong islands of all dimensions, from a mere rock just showing above the 
water, to areas of several miles.in extent. For twenty-five miles, or to 

near the first narrows, where the lake contracts to a width of less than a 

quarter of a mile, the direction we followed varied but little from west, 

magnetic. Thence, for about an equal distance to the outlet, our course was 


> NOTES BY ALFRED R. C. SELWYN. oe 


W. 30° N. Abouta mile and a half below the outlet, we came to the first Falls ana Ra- 
falls and rapids of the English River. These are passed by two portages, mglish Iver. 
_ respectively of one hundred and one hundred and fifty yards in length, 

with a pool between the falls about 200 yards across. I estimated the 

a height of the upper fall at about fourteen feet, and that of the lower one 

2 at thirty-five feet. On the 23rd of Sanienber, we camped at the foot of 

the lower fall. The following day about noon, we reached the junction of Junction of 

the Mattawa River, a considerable stream which jos the English River Snguke bier 

- from the north-west, and drains a large section of country in that direction, 

including Red Tele or Trout Lake, and a number of other smaller lakes. 
Descending the English River you look directly up the course of the 

. Mattawa, and you have here the somewhat singular phemomenon of two 
large streams meeting each other apparently from exactly opposite direc- 
tions. The united waters turn south, at right angles to the course of both 

streams above their junction, and, after flowing about two miles, mostly 

bordered by swampy flats and lagoons swarming with water fowl, make a 

_ sharp turn to the east, and issue into a lake, which appeared to be about 

a mile and a half wide and two miles long. The course across this Lake, 
which we named Duck Lake, was about EH. 20° S., and at the head of a small Duck Lake. 

_ bay on the south-east side, we came to the third portage on the English 
River. The outlet from the lake is through a steep rocky gorge or canon, 

. and between the former and the foot of the portage, which is 1,600 yards in Portage 1,600 
length, the course of the river describes two-thirds of the circumference tastes lanai 
of acircle having a radius of about half a mile. This portage is about 
sixteen miles below the second. Just as we reached it, and before we 
could get our tents pitched, a storm set in which lasted almost without Violent storm. 
intermission for the two following days and nights, detaining us from the 
evening of Tuesday the 24th, to Friday morning the 27th. On the morn- 
ing of the 26th, snow lay three to four inches thick on the ground. At 
6 a.m. the thermometer registered 38°, at 3 p.m. 44° and at 9 p.m. 46°; 
the barometer at the same hours 28.48, 28.68 and 28.74. On the 23rd, 
at 9 a.m., the barometer had fallen to 28.02. Thisstorm occasioned disas- 
trous floods at the mouth of Red River, by which several lives were 
lost, and its-ravages on the southern shores of Lake Winnipeg we sub- 
sequently witnessed. ; 

Starting again on the 27th., we travelled about nineeten and a-half miles, 
and passed the fourth, fifth, sixth and seventh portages, respectively 60 Portages. 
yards, 75 yards, 50 yards and 66 yards in length. At each of these 

portages there are falls of from eight to twelve feet. The fifth, sixth and 

seventh are all within a length of one mile, and the last, at which we 

camped, and which we named Oak Point Fall, is remarkable for its wild and Oak Point Fall 

picturesque beauty, as well as for the first appearance of oak trees on the 

English River. Immediately below the fall is a lake about a mile wide, 
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stretching to the north-east and to the south-west across the course of the 
river, Our guide informed us that at the head of this lake, about twelve” 
miles distant in the direction first named, a large river discharges. At 
about seven miles nearly south from Oak Point portage, we reached the next — | 
pee of700 fall and rapid. These are passed by a portage 700 yards in length, across 
a ridge which divides a small lake above the rapids from another commen- 
cing immediately below them and extending for the next five miles. Both & 
these lakes are studded with islands, and varyin width from one to two — 
miles, with very irregularand indented shore lines. Flower Lake River, fifty 
miles up which to the southward is Eagle Lake, joins the English River | 
here, and from this point to our camp on Separation Lake, where the canoe- © 
Twenty-eight romte via Sandy Lake to Rat Portage branches off, there are about twenty- 
iles of goo | 
canoeing. eight miles of good canoeing without portage, through small lakes or lake- — 
like expansions of the river, all of which are studded with a multitude of — 

rocky islets, and bounded by wonderfully indented and irregular shore- 

lines. 

Leaving Separation Lake, the river contracts considerably, and the cur- 

rent is very swift, with numerous eddies and whirlpools. In about six 

miles, we came to the ninth, tenth and eleventh falls and portages, all of 

Portages. which occur in a distance of about two miles. These portages are respec- 

tively 210 yards, 180 yards and 360 yards in length, and the falls about 

eight, twelve and eighteen feet in height. Twenty-six miles further, the 

twelvth and last fall and portage on the English River is reached at 

about nine miles above the confluence of the Winnipeg, one mile below 

Winnipeg River. which is Island Portage. The Winnipeg River with its numerous and 

picturesque falls and rapids has been so frequently travelled, and has been 

so graphically described, first by Keating in 1823, in his “* Narrative of an 

Expedition to the Source of St. Peter’s River,” and subsequently by 

Professor Hind, in 1858, in his “ Report on the Canadian Red River Explor- 

ing Expedition,” that it would be impossible, by merely passing along it as 

we did, to add anything to the details already given of it by those authors. 

We reached Island Portage early on the 2nd of October, and at 6 p.m. 

on the 6th arrived at Fort Alexander. Our traverse of Lake Winnipeg 

from Fort Alexander to the mouth of Red River occupied from the after 

noon of the 7th to the evening of the 11th, adverse winds having detained 

Azrival at Fort US for two days On the 18th of October we reached Fort Garry, 

having completed a canoe journey of about 550 miles in forty-four 

days travel, and made seventy portages of a total length of 14.79 miles 

Dietamces bo- The distances as estimated and laid down on my sketch map of the route 


tween Lac des : A 
Mille Lacs and from the outlet of Lac des Mille Lacs to Fort Alexander are approxim- 


Fort Alexander. 
ately as follows :— 


Flower Lake 
River. 


Miles, 
From the outlet of Lac des Mille Lacs to Sturgeon Lake, includ- 


“Ing twenty-five portages, together 9,836 9 fo Ke erent ere ke wt Ata 100 
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From our camp, south-east shore of Sturgeon Lake, to the tet 
Hudson Bay Post on Lonely Lake, with thirteen portages, 
OE eae VONOS coils eis ta mcaiay dea sla d dlonk Be Gi 81 


From Lonely Lake Post to the English River............. 52 
_ From the outlet of Lonely Lake to Separation Lake, where 

; the canoe route to Rat Portage leaves the English River, 

with eight portages, together 2,801 yards.............. 82 
Separation Lake to the confluence of Winnipeg and English 


Rivers above Island Portage, with four portages, together 
940 yards 


Britches Esher Rae OS RAI 41 

Thence to Fort Alexander by Lee River and anal nko! 
with twenty portages, length 4,595 yards.............. 105 
461 


_ Professor Hind gives the latter distance, wa the main river and the 
_ Seven Portages, as one hundred and four miles ; and the distance between 
— Island Portage and Otter Fall he makes forty-nine miles, while my estimate 
is forty-seven. 
From barometric observations on Lac Seul it would appear to be about neignt of Lac 
1,150 feet above the sea, giving a fall of 245.53 feet for the English el 
River to Island Portage, and 276.47 thence to Lake Winnipeg, assuming 


_ the latter to be 620 feet above the sea, or the same elevation as Lake 
Superior. 


GEOLOGICAL FEATURES. 


In Mr. Bell’s’ report a full description is given of the geological 
features which were observed beween Lac des Mille Lacs and Separation 
Lake, and thence, via Sandy Lake, to the Lake of the Woods. The 
rapidity with which we were obliged to travel rendered it impossible 
to extend our observations beyond the immediate vicinity of the route 
followed, and even on it we were often for many miles together at such a 
distance from the land as to make it impossible to determine precisely what 
was the character of the rocks. Notwithstanding this, however, the main 
- objects of this reconnaisance were fulfilled, in giving a general idea of the 
physical features of the country and of its geological structure. The most : 
important and interesting point which has been ascertained in this connec- 
tion is the occurence of aseries of great parallel bands of schistoge and genistose and 
slaty strata traversing this region, which hitherto was supposed to be almost oe Lau- 
exclusively occupied by Laurentian gneiss. The aspect and lithological "™"" 5" 
character of these slaty rocks, and their apparent relations to the under- 
lying Laurentian gneiss, are stated in Mr. Bell’s report. It may, however, 
be remarked that though the facts observed undoubtedly lead to the con- 
clusion, as stated by Mr. Bell, that the two series are in conformable 
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sequence, yet it is far ‘from improbable that this apparent conformity is 
only local, and that the result of a more extended and detailed inv esti- 
gation of the structure would serve to shew that there is in reality a very 
considerable break and much unconformity between the Laurentian gneiss 
and the overlying schistose and slaty strata. As regards the age of 
these so-called Huronian rocks, the evidence is not of the most satisfactory 
kind. While stratigraphically they rest directly upon highly crystal- 


Resemblance to line and typical Laurentian gneisses, mineralogically they resemble as 


rocks of the 
Quebec group. 


Rocks of Lakes 
Mistassini and 
Abpitibbé. 


Rocks between 
Lake Superior 
and Red River. 


closely the chloritic, epidotic and dioritic strata of the altered Quebec 
group as they do those which on the shores of Lakes Huron and Superior 
are referred to the Huronian series. 

A similar series of rocks occurs, as shown by the researches of Mr. 
James Richardson and of Mr. Walter McOuat, of the geological corps, in 
the regions lately explored by them around Lakes Mistassini and A bbitibbé. 
It ig similarly related to the Laurentian gneisses, and associated with it 
there are serpentine and green schists holding magnetite in crystalline. 
grains, and in the serpentine from Misstassini and Abbitibbe, both chrome: 
and nickel have been detected ; in the former by Dr. Hunt and in the latter 
by Dr. Harrington. ‘The only organic form which has as yet been found 
associated with these rocks is the obscure coral mentioned in Mr. 
Richardson’s report. [Geology of Canada, Report of Progress, 1870-71, 
page 294.] Notwithstanding this, and that Mr. McOuat failed to find 
any fossiliferous beds associated with the Abbitibbé rocks, yet I think there 
is not much room for doubting that the green schists of the Mistassini 
region are of the same age as those of Lake Abbitibbé; and as we have 
associated with the former serpentinous limestones holding corals, pro- 
nounced both by Dr. Dawson and Mr. Billings to be either Tetradium or 
Favosites, and the whole mineral aspect of the formations in both localities 
closely resembles that of portions of the altered Quebec group, it seems not 
improbable that they may be ofthe same age; and if so, then it becomes 
a question, in what way they are related to the Huronian series of Lakes 
Huron and Superior, as well as to the great bands of somewhat similar 
rocks which we find traversing, ina W. 8. W. and E. N. B. direction, the 
entire region between Lake Superior and Red River. This very interest- 
ing and important question can only be determined by further minute and 
careful investigation: but whatever their geological age may be, their 
presence exerts a marked beneficial influence on the physical character 


and on the general fertility of the country where they occupy the surface. 


This fact in relation to a portion of two of the bands which we observed 


west of Lake Superior, was noticed by Professor Keating in 1823, who 


writes respecting these as follows : * 


* Narrative of an Expedition to the Source of St. Peter’s River, performed in thetyear 
1823, = 


oy call 
Pee 


roo) NOTES BY ALFRED R. C. SELWYN. 15 


“ After passing Jack’s Falls, a great change in the appearance of the Extract from 
river was observed, and was distinctly traced to a difference in the rock. fo 
The granite and syenite were replaced by a slate, which appeared to vary 
from a mica to a clay slate, presenting chiefly the character of the latter. 
It is very distinctly stratified. The strata are nearly vertical. Its junc- 
tion with the granite was observed in many places; the slate was super- 
posed. The hills which we had observed above Bonnet Lake did not 
continue after the slate had made its appearance. A corresponding 
change in the features of the stream is observed. The river expands 
considerably, being in some places several miles wide ; it includes a great 
number of islands, all of which have a solid rocky foundation. The color 
of the rock is of a deep blue, or black, imparting the same hue to the 
water. The river is not deep, its current is swift, especially near the 
islands, but it is free from ripples. We observed none of the foaming rapids 
which characterized the lower part of the stream. The islands which in 
some places are countless, are generally small and of a form nearly square ; 
from the vertical stratification of the rock their banks are perpendicular 5. 
they generally rise from ten to twenty feet above the level of the water. 
Their surface is covered with a thick growth of trees, which are for the 
most part, however, small. They consist of a dwarfspecies of pitch-pine,. 
spruce, juniper, tamarack, &c.; the white birch becomes more abundant; 
the undergrowth is very luxuriant. The soil appears much better than. 
‘that on the granite. In some parts the rock appears covered with a 
ferruginous incrustation, produced probably by the decomposition of iron 
pyrites which abounds in it. The difference in the rocks did not continue 
long, for after having travelled about fifteen miles the slate ceased, and was 
replaced by granite which soon passed into a decided syenite, producing a 
wilder and more uninhabitable country than any we had as yet seen. The 
syenite rises apparently in great confusion in steep masses which are 
rounded at their summit, they are covered with moss and support but a 
yery thin growth of scrubby pines on their surface. 
<6 Previous to our arrival at Rat Portage, we observed that the rocks 
had again changed to a slate of which the stratification was very distinctly 
directed from eastnorth-east to west-south-west. The inclination was 
nearly a vertical one; the color of the slate is a dark green; it is very 
decidedly a micaceous slate, at least on Rat Portage. This produces the 
same feature which we had observed on the Winnipeg River above Jack’s 
Falls, but which becomes more distinct in the Lake of the Woods.” | 
Apart from the geological interest which attaches to the determination 
of the distribution of these rocks and of their precise relations to the under- 
lying Laurentian gneiss, the foregomg facts shew that it is economically 
important that the extent of these bands should be defined ; and that their 
mineral characters should be closely investigated is equally so, inasmuch 
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Mineral depositsas the gold, the copper and the iron of the region, as far as known, are | 
ae associated with similar strata, an 1 thus, not only the best land, but likewise 
valuable mineral deposits are to be looked for within the limits which they 
occupy. Sees | 
Except such as arises from causes connected with the presence of | 
Huronian rocks as above describe1, or with the occurrence of superficial — 
deposits of sand, clay, etc., but little variation is perceived in the general | 
Boute between aspect of the country on the route which we traversed between Lac des ~ | 
ae Lake Mille Lacs and Lake Winnipeg. On the mainland, and on the innumera- 
ble islands, the shores of the lakes and rivers very generally present bare 
rock surfaces. Bold cliffs and, precipices are rare; the rocks either rise 
abruptly from the water for fifteen or twenty feet, or else slope gently _ 
upward, till, above the line of highest flood, they are concealed beneath a 
thin coating of moss-covered soil, supporting a thick undergrowth of brush- 
wood, and a forest of poplar, aspen, birch, spruce and small tamarack, with 
occasionally a few red pine trees, standing singly or in small clumps, and 
which, though considerably taller than the rest of the forest, and hence 
conspicuous at a distance, are rarely of large size. The generally small 
Graal taaof size of the timber, however, is evidently not altogether due to the effect 
of unfavorable soil and climate, but in a-great measure to the fact that 
nearly all the older trees have been destroyed by the successive fires 
which at one time or other have devastated every part of the country, and 
the effects. of which are often conspicuously marked by. the tall, dead 
ee ee ae rei ona trunks which still tower above the younger 
; prominent hills or even ridges ; the highest eleva- 


minenthills,and 


ed pe tions do not probably exceed four or five hundred feet above the interven- 
mater, ing waters ; and I think it is no exaggeration to say that the latter occupy 
fully one half of the whole surface area of the region. The surface is 
generally broken and undulating, and often rocky, but occasionally both 
lakes and rivers, are bordered either by extensive swampy flats or by banks 
of stratified sand, silt and clay, which often rise terrace-like at a short 
distance from the water’s edge. The point on which the Lonely Lake 
Post, stands is formed of these deposits, and to the westward of the Post 
along the north shore, they are exposed in cliff sections for several alee 
At the junction of the Mattawa and the English Rivers, where a soa 
Indian Village and trading post is situated, presided over by Chief Pierre 
there are similar banks of sand and sandy clay, resting on the drdilinry 
grey Laurentian gneiss, which is exposed along the water's edge. “TY d 
banks here rise steeply to about thirty feet above the water aiid for S : 
distance inland the country seems to be tolerably level en the ree 
this part of the river appears to be generally of as qualit Small 
Cropsraised by patches of it are cultivated by the Indians, who succeed in vishal? excel ‘ t 
potatoes, carrots and onions, and there is no doubt that many other we 
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rould flourish equally well, and would be cultivated by them if they were . 
supplied with seed. Throughout the region, especially from Sturgeon 
Lake westward to Lake Winnipeg, ‘here are considerable areas of soil Atessutable 
suitable for cultivation. 
The sands and clays, which for the most part form the goil of these cul- 
tivable areas, appear to be more widely distributed in the valley of the 
English River than they are in that of the Winnipeg. Professor Hind 
-says:* “The Winnipeg River, until within a few miles from its mouth, 
flows through a desolate and irreclaimable rocky waste, furnishing a very 
small supply of timber for lumbering purposes in proportion to its length of 
163 miles.” This description applies equally to some parts of the English 
River, but the greater prevalence above alluded to of the superficial deposits 
in the valley of the latter appears to be accompanied by a corresponding 
amelioration in the character of the country. The same author remarks 
that ‘small patches, varying from 50 to 300 acres, of excellent drift clay 
occur at and below Islington Mission, but within a few miles of the mouth 
_ of the river an extensive area of good arable land is to be found.”’ Islington 
is on the Winnipeg River about twelve miles above its confluence with the 
English River. On the lower part of the Winnipeg River, and around the 
south-eastern shore of Lake Winnipeg, the banks and cliffs, which are 
entirely composed of these drift deposits, form a very prominent feature. 
Occasionally the cliffs are nearly perpendicular, and as much as fifty or _ 
sixty feet high. The sections which they afford shew alternating beds of Sections of 
fine and course sand, silt or mud and sandy clay. At most of the points ~ 
and headlands, and in some of the bays where such cliff sections occur, 
the shore beneath is often thickly piled with small and large transported 
stones and masses of rock. Inland, similar stones and rock masses are 
found to be somewhat thinly and irregularly distributed, either resting on 
the surface or partially imbedded in the soil. Their distribution has clearly 
taken place long after the formation of the deposits upon which they rest». 
as their position is always on or beneath, and not in the cliffs, and it would 
seem that their accumulation upon the shores and at the points and head- 
lands as described is the result of a twofold action. The wearing away and 
breaking’ down of the sand and clay cliffs by atmospheric causes brings the 
boulders within the influence of the waters of the lake, while their piling 
up in certain places may probably be explained by the shoving action of the 
ice upon the shores when breaking up in the spring. Respecting these 
deposits on the shores of Lake Winnipeg, Professor Hind writes :f “ About 
five miles further south, I ascended a cliff, fifty feet high, consisting of Gigantic 


c boulders. 
stratified sand and marl, in which were imbedded primitive boulders of 


* Report on the Canadian Red River Exploring Expedition, 1857. 


+ Ibid. page 252. 
, Cc 


ossils. 
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most gigantic dimensions. Some of them measured twelve to fifteen feet 
through ; they were all water-worn and distributed throughout the cliff. 


~~ ae 


The base of the cliff was well protected by an immense accumulation of — 


these erratics which had fallen from the loose sand of the cliff.” 
From the foregoing it will be seen that the opinion of Professor Hind 


regarding the relation of those enormous ‘boulders to the sand and clay ~ 
deposits, differs from that which I formed respecting them. In support of © 


my own view of the matter, I may say that in the only sections which I 
examined where the cliffs were sufficiently steep to prevent the lodgement 


on the slope of boulders falling from above, or presented vertical sections, — 


Isaw no boulders except at the base and on the summit. 


A few fossils were collected from loose fragments of limestone on the 
shores of Lake Winnipeg, and also from rock in position at the Stone 
Fort on Red River. Among them are several specimens of a lingula 
which Mr. Billings says is probably Lingula Ooburgensis. That the Red 


River limestones are of the age of the Trenton group, has already been 
determined. 


ALFRED R. C. SELWYN. 
Montreal, May, 1873. 
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REPORT 
BY 
ALFRED R. C. SELWYN, 


UPON THE 


ACADIA IRON ORE DEPOSITS 


OF 


LONDONDERRY, COLCHESTER COUNTY, N. 8. 


y The following observations on the above deposits are the result of an ex- 

_ amination of them which I made in June last, extending over a period of 

_ eight days. 

: My attention was directed chiefly to ascertaining the character of the 
ore deposits, more especially as regards the quantity which they might 
reasonably be expected to yield if fully opened out; and whether they 
_ could then be made to supply permanently the requirements of a large 
- annual manufacture of iron. 

The land on which the ores are found is situated in the township of Lon- Description of 

- donderry, on the southern slope of the Cobequid Hills. These are described ae 

' by Dr. Dawson (Acadian Geology, page 579) as follows: ‘The Cobequid 

range, attaining at several points a height of 1200 feet, is the highest 
ebain of hills in Nova Scotia; and forms in its whole length the watershed 

_ dividing the streams flowing into Northumberland Strait and Chiegnecto 

_ Bay from those flowing into Cobequid Bay and Mines Basin and Channel.” 

The property of the Acadia Charcoal-Iron Company extends nearly Gxtent of the 
twelve miles in an east and west direction on the ore vein, with an average ©°’s property. 

width of about four miles, and comprises 33,000 acres in contiguous lots, 
some of them cleared and cultivated, but the greater part covered with a 
fine forest of valuable hardwood timber. On the west it is bounded by 

- the Port-4-pique River, and on the east by the De Bert River. 

_ Twelve other streams and brooks, several of them large enough to be Valuable 
yaluable as water-powers, traverse the property in a direction nearly north water-power. 
and south. A series of more or less parallel ridges or spurs from the main 
axis of the Cobequid Hills separates the streams, and slopes down to them 
on either side, often very abruptly, from elevations of one hundred to three 
hundred feet, forming steep valleys and ravines. 

The rocks, which are often weil exposed in these valleys and ravines Character of 
and in places also on the hills, consist of grey, blue and olive slaty shales, 
alternating with bands of quartzite, and of hard grey and brown feldspathic 
sandstones, and have a general nearly east and west strike with a high 
southerly dip. 

For convenience in describing it, the property may be divided into two Sie mene 
sections, being respectively those portions which lie to the east and to the seo 


west of the present smelting works on Great Village River. 


* 


Names of 
streams. 


Railway com- 
munication, 


Condition of 
workings in 
eastern section. 


Course and con- 
tinuity of vein. 


Great Village 
River. 


20a° GEOLOGICAL SURVEY OF CANADA. 


The streams in the western section are Maddison’s Brook, Cumberland 
Brook, Martin’s Brook, Cook’s Brook, and the east and west branches of 
Great Village River. In the eastern section there are Campbell’s Brook, 
Mill Brook, Folly River, east branch of Folly River, Pine Brook and 
Totten’s Brook. The water of all these streams and likewise that of the 
Port-&-pique and De Bert Rivers, empties into Cobequid Bay, the shore of 
which is distant about five miles from the southern boundary of the property.. 

The section of the Intercolonial Railroad between Amherst and Truro 
passes for several miles through the eastern portion of the property, and a 


2 : 
; 


Ee 


branch railroad three and a half miles in length is in course of construction © 


from the main line to the site of the smelting works at the Forks of Great 
Village River. When this is completed, the mine and works will be placed 
in direct and easy communication with the important coal-fields of Pictou 
on the one side, and of Springhill on the other, and also with the ports of 
Halifax, Pictou, Truro and Amherst. 

On the eastern section of the property no mining operations are at 
present in progress, and I could therefore only examine the old surface 
explorations, which are indicated by a number of shallow pits and 
trenches on the course of the ore. None of these, at the time of 
my visit, were in such a condition as to afford the means of examining the 
vein in them, and therefore its presence and dimensions at these points: 
could only be inferred from the character and the quantity of ore which 
has been raised from the various openings and is now piled on the banks, 
and from the testimony of the persons under whose superintendence the 
explorations were conducted. The general course of the fissure or vein 
in which the ore occurs is W. 8-10° N.and E. 8°10° 8. magnetic. It 
has a steep southerly dip of about 80°, and in its strike or level course it 
closely coincides with that of the metamorphic slaty shales and sandstones 
of Upper Silurian age, which form the cowntry or wall rocks; and while 
there is every reason for believing that the fissure or vein is continuous 
through the entire east and west length of the property, it would never- 
theless be premature to assert that it is throughout this distance accom- 
panied by ore deposits. In both the eastern and western sections, there 
are considerable intervals, especially in the former, in which no ore has 
yet been found; perhaps only because it does not appear at the surface, 
through being concealed either by the superficial accumulation of soil, or 
by carboniferous strata, which, immediately to the east of Folly River, 
appear to overlap the line of strike of the ore vein. The longest interval in 
which, so far as I could learn, no ore has yet been found, extends from the 
west branch of Great Village River to the west bank of Campbell’s Brook, 
a distance on the course of the vein of about 2 miles, (2 miles and 32 chains 
from subsequent measurement. ) 

The east branch of Great Village River flows through a deep narrow 


a 


‘ 
z 
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gorge or canon, in which the rocks are well exposed. This gorge crosses 


the course of the vein nearly at right angles, but no ore or any other distinct 
traces of the vein have been found either in it, or on the high grounds 


vein ought to appear, and it is not improbable that the downward pro- ~ 


_- longation of this fault might lead to ore deposits. Proceeding eastward, 


a the ground on the strike of the vein is much encumbered with drift 
ore croppings have yet been discovered, and go far as I could learn, no ex- 


fe 
Ae 


4 


; 


plorations by sinking or boring have been made between the east branch 
of Great Village River, and the west bank of Campbell’s Brook. Here, 


however, at a point 450 yards north of the Base-line Road, a level stated Levels reaching 
tobe 200 feet in length has been driven in search of the vein; and 136 


yards further north, and about fifty or sixty feet above the first, is a second 


Aevel, the length of which I could not ascertain. According to information 
_ received, the vein was reached in both these levels, and good ore taken 


out. Neither of them was accessible for examination at the time of my 
visit, and I could get no information about the thickness of the vein. On 
the “ spoil-heap ”’ at the mouth of the upper level, there were a few large 


_ and small fragments of fibrous brown hematite. 


From the Campbell’s Brook levels to the elevated ground east of Folly ue 


River, is another interval in which no ore has been found, though some bas been found. 


_ traces of ore are said to have been observed about mid-way near where the 
_ strike of the vein would intersect the line of the Intercolonial Railroad. 


Hast of Folly River, the first exposure of ore is met with at Ross’ Farm, Bos* Farm. 


Here a trench, now partly filled in, has been dug on the course of the vein 
CW 10° N.) 25 yards in length and apparently some ten or fifteen feet 
in depth, from which a considerable quantity of ochrey red ore has been 
raised, and used for the manufacture of paint. .The workings have how- 


_ ever, been abandoned and no ore raised for seven or eight years. One 


hundred yards further east, in which distance there appears to have been 
a number of small excavations, the vein has been opened upon for twenty- 
five yards in length to a depth of about 20 feet. Owing to the sides of 
this opening having fallen in, the vein was not exposed at the time of my 
visit. Butit is stated to have a vertical position, with a width of eighteen 
feet at the west end and fifteen feet at the east end of the excavation. 
About six hundred tons of limonite, in large and small concretionary 
masses, have been raised here and are now piled on the bank. This 
work was done in 1864, since when no further explorations have been 
made and no ore raised. 


The ore is of the best quality, and there is no doubt that the vein is very Quantity of ore. 


largely developed in this part of the property. At the next exposure to 
the east a shaft has been sunk and large masses of ankerite and specular 


between the east and west branches of Great Village River. A fault or Fautt. 
_ break in the stratification crosses the gorge, however, exactly where the 


$ no Groundcovered 
z by drift. 
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ore with some limonite have been taken fromit. The shaft having fallen in, 
T could not examine it, nor could I learn the depth to which it had pesetiae 

the ore. ‘ 
Eastward From this shaft the extension of the vein eastward can be traced by 
yen.” . gurface indications to the end of the slope towards the valley of Pine Brook — 
immediately in rear of David Slack’s house and 430 yards north of the — 
Base-Line Road, giving it a total length between Ross’ Farm and Pine — 
* Brook of nearly one mile, with but few, if any interruptions. ; 
Supposing it to average four feet in width for this distance, to a dapit ; 
of only one hundred feet it ‘night be expected to yield nearly 200,000 — 


uantity of ore. 


tons of ore, allowing ten cubic feet of ore to the ton of 2,000 Ibs. : 
The vein has not been traced across the valley of Pine Brook. 
Barn-hill lot. Further eastward, however, on the Barn-hill lot, it again crops out and 
is stated to show ankerite with spathose ore in large quantities. 
Peter Totten About three-quarters of a mile east of the Barn-hill lot, is the Peter 
ot. 


Totten lot; here on the north side ofa small swampy brook, a tributary of 
Totten’s Brook, the vein has again been discovered and traced eastward — 
for a quarter ae a mile along the slope of the hill, in which an excavation — 
has been made about fifteen feet deep, and twenty-five to thirty feet long 
and about 200 tons of ore have been raised fromit. Dr. B. J. Harrington — 
has made an assay of a specimen of this ore which I took from the heap 
and which appeared to me fairly to represent the whole, with the following 


result. 
Analysis. The iron was determined and calculated as hydrated peroxide. 
Hydrated peroxide of iron 78.52 
Carbonate of lime 20.61 
Carbonate of magnesia 0.87 
100.00 


Equal Metallic Iron 47.05 per cent. 
_ It may therefore be considered a first class ore. The vein is stated to 
have a width here of eighteen feet, and as it is very favorably situated for 
being worked, large quantities of ore could be mined on this lot. Beyond 
the Peter Totten lot, the vein is said to have been traced eastward for 
about two miles, by fragments of ore scattered on the surface, but my 
examination did not extend further in that direction. 
In the western section, I examined as far as possible, all the openings 
Division of which have been made upon the vein. ‘This part of the property may be 


of vein into four divided into four parts, on each of which more or less ore has been discover- 


parts. 
ae and the relation of which to each other is shewn on the accompanying 
plan : 


pt 


From Great Village River to Cook’s Brook. 

From Cook’s Brook to Martin’s Brook 

From Martin’s Brook to Cumberland Brook. 

4. From Cumberland Brook westward to the boundary of the property. 


©9 bo 
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Br! The original workings, which were commenced in 1849, are situated in Original work- 
the first of these divisions; and for eight years they supplied all the ore Ngliagee gta 
_ which was smelted, amounting to 4,000 tons, yielding 1,000 tons of iron. 
; None of these old workings are now accessible, having been abandoned 
_ since 1857. There appear to have been several levels driven into the 
4 hill, which rises abruptly for more than three hundred feet above the river 
aren - a jae a number of shafts have been sunk, the deepest 
4 ae s stated to have been seventy feet. The form of the ground 
4 pr sents the greatest facilities for working the vein, and its proximity 
_ to the smelting works should also recommend it in preference to more 
; distant localities ; but the only work at present going on in this division is 
the raising of ankerite for use as a flux in the furnace. It can be 
j quarried in the steep face of the hill fronting the works, (see plan) and 
4 delivered at the furnace for $1.10 per ton, the quantity available being cost of ore at 
_ practically inexhaustible. 1 could obtain no very satisfactory explanation pee ae 
_ why the mining operations in this locality were suspended, but on compar- 
ing the return given above of the produce up to 1857, with that which 
2 has since been obtained from ores which are carted to the furnace from a 
distance of two and a half to three miles at a cost of sixty cents per ton, 
_ it is seen that the ore which was mined at Great Village River works, 
was of a much lower percentage than that which is now used, or else 
f that the smelting process then in use was very defective. From 1857 to Production of 
_ 1861 the production of iron is stated to have been 4,000 tons from 9,000 a 
tons of ore, and the same proportion has been maintained up to the present 
time, from a total of 60,000 tons of ore. 
The character and appearance of this part of the vein as observed by 
Dr. Dawson, when active operations on it were in progress, is fully describ- 
ed in his “Acadian Geology, (pages 583 to 586). It appears to have 
been traced by surface openings for about 880 yards, which carries it to 
~ within one hundred and eighty yards of Cook’s Brook. 
In the second of the foregoing divisions, a distance of about 1,150 yards, pivision 2. 
the only openings on the vein are one level and a few apparently shallow 
pits. ‘These openings are close on the west bank of Cook’s Brook, and 
directly on the course of the: vein from Great Village River. In the 
’ level, which like all the other excavations described, was not accessible, 
the vein is stated to have been struck at fifty yards from the mouth, and 
of the level was then driven a further distance of three hundred feet on 
the course of the vein, which showed an average thickness of three or four 
feet. The ore here was chiefty specular iron, mixed with red ochrey ore and specular ore. 
ankerite. There are now about fifteen tons of ore piled at the mouth of 
this level, but none has been taken to the furnace. ‘The crop of the vein 
has not been traced over the hill westward from these workings to Martin’s 
Brook, but there is good reason for believing that it will be found to be 


Martin’s Brook. in Martin’s Brook or that any excavations had been made there. Dr. Daw-— 


Division 38. 
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continuous in this direction. A thorough exploration of the intervening 
ground would be desirable. I could not learn that any ore had been found 


son informs me, however, that he found some thin veins of specular iron ore 
near to where the vein might be expected to shew itself in the bed of the 
brook. Proceeding westward, the next exposure of the vein occurs on 


‘the hill side, at about 350 yards to the south-west from the point in 


~~ Martin’s Brook above named. “Here the vein was found to run nearly 


iixtent of work- 
ings. 


north and south, (see plan) and to underlie about 80° to the westward. 
It continued on the same course for about one hundred and eighty yards, 
when it gradually resumed its normal course of west 10°-18° north, on 


which it has been traced and more or less worked upon, to within one ~ 


hundred and fifty yards of the Cumberland Road, a distance of about fif- 


teen hundred yards. 


The most extensive workings on the property are on this part of the © 


vein, and from them the whole of the supply of ore for the past fifteen 


years has been derived, except 2,959 tons which have been taken to the — 


furnace from the mines on the west side of the Cumberland Brook. The 


crop of the vein has been worked in shallow pits and trenches for a length ~ 


of 3,953 feet, and shews good ore throughout. The main workings, how- 


ever, and those from which the greater part of the ore has been raised, are 
confined toa length of about 740 feet, on the eastern end of the vein. 


In this portion of it there are six levels at various depths. The deepest, 
No. 6 on the accompanying plan, has been driven about 1,000 feet and is 
there about 200 feet beneath the surface. 

For 600 feet it passed through barren ground; ore was then struck, 
and the level has since been driven 400 feet on the course of the vein, 
which is found to hold ore at the depth above mentioned; of the same rich 
character and as abundant as it did at the surface, retaining an average 
thickness of from three to four feet. No. 5 level is about 120 feet above 
No. 6. In it, and also in the upper levels 1, 2,3 and 4, both the north and 
the south branches of the vein have been more or less worked, but none of 
the levels have extended westward beyond the 1,340 feet shewn in the plan 
and section as line No. 1. On the summit of the hill 282 feet above the No. 


Timbered shatt, 6 level, and 2,648 feet from its mouth, a substantial, well timbered shaft has _ 


engine, &c. 


been sunk, andis furnished with a 10 horse-power engine, and winding and 
pumping gear. In this shaft, which was commenced fifteen feet south of the 
crop, the vein was struck at 85 feet from the surface. No ore has been 
raised from this shaft, and at the time of my visit it was full of water. 
By sinking it a further depth of 197 feet, and connecting it with the No. 
6 and bah the other levels, 1,300 feet in length of the vein would be open- 
ed up to a depth of from 220 to 280 feet. A very insignificant quantity 
of ore has yet been taken from this ground, and supposing the vein to 
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ntinue through it, as there is every reason for believing it does, with- 
it any material change in its thickness or in the character of its contents, - 
may reasonably be expected to yield some seventy or eighty thousand 
ons of ore. 

West of the Engine shaft, as far as can be judged from appearances on 


the surface, equal areas of the vein will probably be equally productive ; 


and thus in this division of the property alone, the supply of ore is not 


likely to be speedily exhausted. 


The mining Manager in charge of the Martin’s Brook works stated that 


_ he could now without diffeulty raise from the No. 5 and No. 6 levels, one 


_ thousand tons of ore per month, and deliver it at the furnace at Great Vil- 
_ lage River at ($2.00) two dollars per ton. The accompanying plan and 
_ section of the ground between Martin’s Brook and Cumberland Road, 


shew the character and position of the workings in this division, and afford 
a good idea of the extent of ground which remains to be worked. The 


~ datum-line in the section is the No. 6 level, but it should be observed that 


there is no reason for supposing that below this level the vein will prove 
less productive. As already stated the vein has been traced in this divi- 
sion to within one hundred and fifty yards of the Cumberland Road, when 


_ it appears to have been lost on the brow of the hill, 153 feet above the 
brook. At about fifty or sixty feet below this point the ‘‘ Vipond”’ level 


(see plan) has been driven 300 feet in search of the vein, without, however, 


- meeting with the success which, from the direction and the length of the 
- level might have been anticipated; and no trace of the vein has been 


found crossing the Cumberland Road or Brook, notwithstanding that the Disappearance 


_ rocks are fairly exposed. This apparent interruption of the vein on ap- 


proaching the intersecting valleys from either one side or the other, and 
its reappearance on the opposite hill side is a somewhat remarkable fact, 
for the explanation of which further careful investigation is required. It 


- may not improbably be connected with the occurrence of a series of large 


transverse, and more or less parallel dislocations, the courses of which are 


marked by the valleys. West of the Cumberland Brook in No. 4 of the Division 4. 


foregoing divisions, the vein reappears on the hillside at about one hundred. 
and fifty feet above the brook, the interval from the last exposure of it on the 


' opposite side of thé valley being about 300 yards. The works here. have 


extended for about 250 yards westward on the crop of the vein, most of 
the ore having been taken from shallow pits and trenches, the deepest not 


; d af . : ; j- Morrison’s Hill 
exceeding thirty feet. Ore is now being raised here from a level (Morri eee 


gon’s Hill level) in which the vein has been cut at 300 feet from the 
mouth and is stated to show a width of fifteen feet. There are now about 
400 tons of ore on the surface. The position of the vein on this hill, if it 
is uninterrupted in depth, would enable it to be worked with great advan- 
tage from the Cumberland Brook, by an adit, which would probably not 


Yield to be 


Farnen’s Hill 
vein, 


Need of a care- 
ful survey. 


Supply of ore. 


Quality of ore. 
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exceed five hundred feet in length before striking the ore. In this divi- 
sion a second parallel vein has also been discovered, and is known as the 
Farnen’s Hill vein, the position of it, as shewn on the accompanying map, 
is about 920 yards north of the level on Morrison’s Hill. It has a nearly 
cast and west course, and underlies about 80° to the southward. One 
shaft thirty-seven feet deep has been sunk on it, and there are excavations. 
at intervals along the crop for about one hundred yards, some of which are 
as much as twenty feet deep. About 200 tons of ore have been raised. 
here, and are now piled on the bank. The vein has not been traced across 
the valley of Cumberland Brook, but traces of ore are said to have been 
found on the opposite hill, nearly due east of the outcrop on Farnen’s 
Hill, and which may mark the continuation of the vein in that direction. ; 
To aid in forming sound and reliable conclusions respecting the nature of © 
the veins, and the permanence of the ore deposits in depth, acareful measur 
edsurvey should be made, from which to construct a plan, and longitudi- 
nal and cross sections, shewing accurately all the surface features and the ; 
outline of the ground, as well as the position, extent and depth of all the 
workinzs and the relative heights of the several ore croppings. The 
limited time which I-could devote to the examination, and the want of any 
correct plans of the ground, as well as the condition, already mentioned of 
all the old workings, rendering them inaccessible for the purpose of exami- — 
nation, are causes which have combined to render my investigation less 
complete and satisfactory than is might have been under more favorable ~ 
circumstances. I may, however, notwithstanding, state, that while there 
are no good reasons for supposing that at a greater depth than}has yet. 
been reached the vein will be found to be of greater width, and more regu-— 
lar position, neither are there any grounds whatever, for anticipating a 
change in the contrary direction ; but that it will maintain characters cor- 
responding with those which it exhibits on the line, where it is cut by the 
present surface, to depths far-beyond those to which profitable mining can. 
be carried is, however, in my opinion a view which is strongly supported 
by the probable circumstances connected with the origin of mineral veins 
of this kind, as also by the practical experience which has been gained 
elsewhere in working them. And though I was unable to verify by per- 
sonal examination many of the statements respecting the appearance and 
dimensions of the vein-where it has been exposed in old excavations, still 
the evidence I collected, and the facts I was able to determine, bearing 
on these points, are in my opinion of such a character as fully to warrant 
the conclusion, that no apprehensions need be entertained of any failure for 
years to come, in the supply of ore which the veins are capable of yielding, 
even if drawn upon to a much larger extent than heretofore. 

So much has already been written and published by various authors, res- 
pecting the richness of the Londonderry ores and the excellent quality of 


he examinations which have from time to time been made of them by 


4 of specimens which I collected from different portions of the vein. 
_ The accompanying map on ascale of 400 yards to one inch, of the 
western section of the property, is plotted and drawn from measurements 


which I made on the ground, and the plan and longitudinal section of the 
4 vein, and the workings on it, in division 4 of the same section, are reduced 
_ from documents which were furnished me by Mr. Livesey. 


ns 


ALFRED R. C. SELWYN. 


Montreal, 12th Dec., 1872. 


Ps ANALYSES oF IRON Orr FROM LONDONDERRY. 

: Ankerite. 3 Varieties. . Dawson. C.J. Jackson.. C.J. Jackson, H. How. 
E White. Yellow. Brown. Brown. 
| Carbonate of Lime 54.0 43.80 49.20 51.61 
Carbonate of Iron 23.2 23.45 ] 20.30 19.59: 

Carbonate of Manganese 0.80 j ee 
Carbonate of Magnesia 22.0 30.80 30.20 28.6 
Silicious Sand 0.5 0.10 0.13 
. 99.7 98.95 99.70 100.00 
~ Yellow Ochrey Ore. Dawson. Red Ochrey Ore. - Jackson, 
Peroxide of Iron 74.52 Peroxide of Iron 70.20 
Alumina 4,48 Alumina 6.86 
Carb. ofLimeand Magnesia 40 Carb. of Lime 5.60 
Silica and Silicates 6.20 Carb. of Magnesia 2.80 
Water mostly combined 14.40 Silica 14.40 
—— Oxide of Manganese 0.40 
100.00 —_—— 


100.20 


Mr. J. L. Hayes states respecting the quality of the Londonderry ores: 
‘There is no trace of sulphur, arsenic or any foreign matter which can 
deteriorate the quality of the iron, or of titanium or chrome, which would 
render the ores refractory.” 


The ankerite appears to be generally mixed with spathose iron in con- 
siderable quantity, and is also traversed by thin veins of specular iron. 
It is consequently valuable not only as a flux but also as an ore containing 
from twenty to fifty per cent. of iron. 
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iron made from them, and they have also been so thoroughly. tested 
practical working that it is superfluous for me to add anything on this 
bject. Ihave, however appended for reference the results of some of 


ifferent analysts ; and also some analyses made by Dr. B. J. . Harrington 


Map... 


Analyses: 


‘ 


NOTES 
ON SAMPLES OF IRON, 
. FROM THE 


ACADIA MINES, NOVA SCOTIA. 
: BY . 
BERNARD J. HARRINGTON, B. A., Ph. D. 


The accompanying analyses illustrate accurately the composition of six 
samples of ore from the Acadia mines, Nova Scotia. § 

Numbers I, II, and III have been made by myself, Nos IV, V and 
VI by Mr. Ghesean Hoffmann. In each case the mean of two closely 
agreeing analyses is given. ; : 

On glancing at the results it will be seen that five of the ores are what 
are commonly known as “ Brown Hematites,” consisting mainly of hy-— 
drated peroxide of iron (*‘ Brown Hematite,” or ‘‘ Limonite,” when pure, — 
contains 85.6 per cent of peroxide of iron, and 14.40 per cent of water). 
The remaining ore (No VI) is what is known as “ Specular Ore.” 

No I. (Cumberland Brook, North Vein) is a hard compact ore of a 
dark brown color and without lustre, except upon the surfaces of occa- 
sional cavities which are interspersed through it. The amount of phos- 
phorus, though not so high as in many of the English ‘“‘ Brown Hematites,” 
is nevertheless too large for it to be considered as a first class ore. 

No II. (Cumberland Brook, South Vein) is yellowish-brown in color, 
earthy and rather friable. The large amount of manganese which it con- 
tains is worthy of note. 

Nos IV. and V. (Martin’s Brook and Ross’ Farm) are of a dark brown 
color, and occur in lustrous botryoidal masses exhibiting a fibrous struc- 
ture when broken. 

No III. (From the Peter Totten Lot). The analysis of this sample 
shows it to be an exceedingly good ore. It differs from those already 
described in containing over 20 per cent. of carbonate of lime, and in 
being entirely free from phosphorus. Its freedom from the latter element, 
and its high percentage of manganese, would render it particularly valua- 
ble in the manufacture of steel. 

No. VI. (Cook’s Brook). This, as already mentioned, is atrue “ Spec- 
ular Ore,” the sample examined having only a surface coating of hydrated 
peroxide. It occurs in small crystals or scales of a steel-grey color. Like 
the last this is a valuable ore, containing in a high percentage of iron, 
only 0.0038 p. ¢. of phosphorus and no sulphur, 

A sample of the ‘‘ Acadia Bar Iron,” said to have been made from the 
Martin’s Brook ore, I find to contain only 0.018 per cent. of phosphorus. 
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ACADIA MINES. 
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ANALYSIS OF SAMPLE OF ORE FROM PETER TOTTEN LOT. ACADIA MINES. 
Peroxide Of Tron...s.csececesecseesecernseaeracsseseecsesasseeses 69.86 Metallic Iron.....0¢ s.00 48.90 
Protoxide Of TrOV........cs0.cevseserercersesrrnccneeecsscssevane —— 

Protoxide Of Man ganese........cscsseeveeceeecvscecerasersees 2.25 
— ATUMINA 22.550 -.cnercereresoranses trace 
NGVIMG hee ce aceacemenn ceantanscnasaleseisnent|empanssinnesesenemaep ais 11.70 
Magnesia.....scscccceesreessvseeenssavceecossseensees 0.42 
Silica eneer oats cucieeatn met eonecesteernceeenemereeeesanescerm OA Le | 
Mila DONIC ALCIG secmmsces seis ccecncsitessemanaeetscsceteecneetnatressar tae) 2 ; 
Phosphoric ACiG.....cceseeeecccsecessses cra cressesssnesnssnecnveneenecnye — ; i 
Sulphuric Aides acesseetemeterrsectccserercerenere 0.04 SULPDULsssseerersseeeceee veers 0016 
Water (DY QTOSCOpIC).....cersserereresercsresvercneceeserseree 1.33 : 


Water (COmbined) ............0cessernnnsnteersanessrersncnassan Ont 


Potalis. wcscnssacceacsessses 100.61 

AN SOLUPILS: OSI Gs cssacapie eccsiusscen esse atecaacaacnsiscaccaal 0.07 

POMC CLIC PANE liyjenwcen aeaacn cauaste=etceeierlnal ennalnqaesmaaiecna 3.29 
IV. 


ANALYSIS OF SAMPLE OF ORE FROM ROSS’ FARM, ACADIA MINES. 


Peroxide fT pons onsannnssonnrttretereneeoeear eee 84.73 Metallic Tron..essssseee 59.31 
PATO HORI es ORNL ROME - sacicaccauns eae seeeeanlaaeacceateep menace trace 
Protoxide of Manganese........... 5 SeERBA AS Oot SAO 0.23 
SAUTE enor er neasts ten ala tence ancaesehuerecanaciesRecctea easettes 0.23 
STDITINO AS s ececsa conte sanaecetseerslencarcincaeneteceas eeaepoakee taeseate 0.14 
IMB SNE SIAL Fac: canes cisasnacieniaccinemannincancoteenese det emataarteaee 0.14 
FOS WM ORIGVA CTU erncccacstasneicdaassendecnedeeseateeeseeeeeeey 0.19 Phosphorus......... seateneeee 0.086 
Sul MUTI GH ACI sso. cicuskeconctaenseeastacecaqtsrsquntscneenes 0:01 Sulphuris....ccccgeccscecarccest 0.004 
INateE yen OS CO DIG) oc... tha waa cstauceattecsaseecseaceesees ene 0.33 
Wiaue Bi( COMME ) kn ocx utcarscnanosreatoncacrcsepeessas deereee 11.07 
Ari SOD OMINGRTC Ome sar dancers tyacenaantesest ease raseicsnees 2.67 
TRUE Esrerabeceencentorcaetacod 99.74 


Sp. gr. 3,98 
‘The Insoluble Residue consisted of, 
SS) UBTEE hessondteeernSa a GuCOMERRGD ease Recah nercons crests meer 2.54 


ANALYSIS OF SAMPLE OF ORE FROM MARTIN’S BROOK, ACADIA MINES. 
(New Mine, No. 6 adit.) 


Reroxide vol Lrons cs ceeeeeenenscc: Sent ee 82.65 Metallic: Irom...ecacccconse 57.85 

Brotoxide vof Tron inact eater een eeeeee eee trace 

Pxotoxideiof, Mangangsess cs ss jee eee 0.25 

JA) AVE SHURE: TARRRER NS REE PPR REE GEE cise Ula anoee 0.56 

AIG are weiss csscissscinsecnceeccon: eee cyrenerescwwecserecceers 0.15 

Magnesia. misninieisAigsinilan's oieisiaisisinvemelenauisasanteeee Rp aree eee meee 0.10 

POA DOTICTALCIG ss snassneceousbacet tech eee 0.38 Phosphorus ......... 0.166 
SUPT OAH. <n snanss oseacarvenensnaktonceane one 0.02 Sulphur....sscesssseece coex 0.008 


~ a 
se eeteee eeeeeeeene 0. odd : 
- a 


tensnansaescsennn cree ONDE Phosphorus... eee: 003 


eee 0.79 
La 1.26 
ee Pb ae 
. Sp Gr. 6.93. 


e_— - 


ey 


Acknowledg- 
ment of assist- 
ance. 


“eet 
age MR. “FAMES ‘RICHARDSON; 
; ee spre ADDRESSED T0_ ces aioe 


ALFRED R. C. SELWYN, ESQ., F.G.S., 


DIRECTOR OF THE GEOLOGICAL SURVEY OF CANADA- 


GxoLogicaL Survey OFFICE, 
Montreal, 1st May, tae 

Srr,—In the beginning of May last Ireceived your instructions to proce 
to British Columbia, for the purpose of continuing last year’s kena ia D 
o&the coal deposits on Vancouver Island; and a memorial having be n 
transmitted to you through the Lieut.-Governor of that Province, and the 
Hon. Jos. Howe, Secretary of State for the Provinces, fromthe Hon. J. N. 
Ash and others interested in the anthracite coal-seams of the Queen Char- 
lotte Islands, requesting a survey and report on the same, you were 
pleased to hand me a copy of the correspondence on the subject, leaving 
it at my discretion to take such action as circumstances oie render expe- 
dient after my arrival in the country.* 

In carrying out your instructions, I left Montreal on the 23rd of May 
and arrived at San Francisco on the 30th. I embarked on board the mai 
steamer Prince Alfred on the 5th June, and reached Victoria on the 12th; 
but a case of small-pox having occurred on board the steamer, I was. 
delayed by quarantine regulations until the 27th. 

Having procured provisions, camping material, a boat and men, and, 
through the kindness of His Excellency the Tekh -Governor, a free pas- 
sage on board the Dominion steamer Sir James Douglas, commanded 
by Captain Clarke, we left Victoria on the morning of the 2nd July, and 
reached Comox Harbor, about 140 miles distant, on the afternoon of the 
3rd. I have here to express my obligations to Capt. Clarke, not only for 
his attention and courtesy while on board, but for his many subsequent 
kindnesses, and particularly for his great care in forwarding throughout 


*See Appendix No, 1V. p.——. 
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the season letters and parcels addressed to myself, and conveying geolo- 
gical specimens directed by me to Victoria. 
Immediately on arrival at Comox, field-work was commenced by the commence- 
_ measurement of the neighboring rivers, the channels of which, during the work |" 
months of July, August and Sit tee are almost dry, and thus afford 
_ the best exposures of the measures. One or two trails were cut through 
a the forest, but from the heavily wooded character of the country, these 
“involved too much expense of time, and from the depth of the drift, afforded 
_ but a meagre amount of rock exposure, and were therefore not continued. 
_ A good deal of time was spent in collecting fossils, as it was deemed of 
_ Importance to obtain as much definite evidence as possible of the age of the 
- coal-bearing rocks. For this purpose, therefore, much care was takew in 
_ examining also the coasts of Denman and Hornby Islands. 
Before leaving the neighborhood of Victoria, I had several interviews 
with the Hon. J. N. Ash, M.D., and others interested in the anthracite coal 
- of the Queen Charlotte Islands, with whom arrangements were made that I Arrangements — 
_ should be taken on board the Hudson Bay Company’s steamer, “Otter,” Guoon Chor. 
when she visited Comox on one of her periodical trips along the coast’? """* 
northward, and be conveyed to the Islands in question, there to remain 
until a succeeding trip of the steamer, making in the meanwhile such an 
_ examination as the time would permit; and it was to be intimated to me by 
letter when the steamer might be expected at Comox. 
In conformity with this arrangement, I embarked on board the Otter on 
the 22nd August, accompanied by Mr. Fawcet, one of the gentlemen 
interested in the Queen Charlotte anthracite, and arrived on the 28th at 
_ Cowgitz, situated on the north side of Skidegate Channel. This channel 
separates Graham Island from Morseby Island, these’being two of the 
principal islands constituting the Queen Charlotte group. The steamer 
put into Cowgitz again on the 8th September, and, after having made such 
- an examination as the time permitted, I was relanded at Comox on the 12th. Roturm to 
My explorations were then continued in the Comox field until the 26th “°"°* 
of the month, when heavy rains began to fall, filling the streams and 
depriving me of the best means of examination. 
By this time I had reached Qualicum River ; and thence I proceeded by Qual'cum River 
boat as far as North-West Bay, and on foot, along the Comox and Nanaimo 
trail, as far as Nanaimo, arriving on the 1st of October. While engaged in 
the examination of the coast and islands of this neighborhood, I was 
requested by Mr. Sandford Fleming, Chief Engineer of the Intercolonial Information for 
and Canadian Pacific Railway, es had put into Nanaimo on hig return Fleming. 
to Victoria from Bute Inlet, to gather information for him respecting 
levels across the country from the mouth of the Qualicum to Alberni on the Qualicum River 
upper part of Barclay Sound. In order to comply with this request, Beanie, 


it became necessary for me to return to Comox to obtain additional men 
D 
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to assist in the transport of camping equipage and provisions, and nine — 
days were subsequently occupied in the performance of the work. 

Though acting in this instance on my own responsibility, I have been ‘ | 
gratified by the expression of your approval ; and the geographical results — 
of the trip have already been forwarded by yourself to Mr. Fleming at — 
Ottawa. I am happy to state that the geological facts obtained at the ; 
game time will be found to be of scientific value. ; z 

After this excursion I returned to Nanaimo on the 21st of October, and 
after the interval of a week, the weather becoming very wet, I left by the — 
steamer Maude on the 29th, and reached Victoria the same evening. 

In the neighborhood of Victoria additions were made, when weather — 
permitted, to the results of last year’s explorations ; and, when confined to 
the house, attention was turned to the repacking of specimens, and five 
boxes of fossils and minerals were forwarded to Montreal by way of Panama. 
The tent and camp equipage belonging to the Survey were thoroughly 
‘cleaned and stored away in the office of the Canadian Pacific Railway, 
cand Mr. J..A. C. Graham, of the Hudson Bay Company, obligingly 
allowed me to place the boat under cover on their premises. The whole 
of these materials, of which a -list has been handed you, may be valued 
at about $300. I finally left Victoria on the 28th of November, and 
arrived in Montreal on the 14th of December. 


CoaL-Bearine Rocks oF Vancouver IsLanp. 

aa sears In the preliminary Report addressed to you last year on the coal-bearing 

SpE deposits of Vancouver Island, it is stated (p. 76) that belonging to these 
“there appears to be a narrow trough which may be said to extend from 
the vicinity of Cape Mudge on the north-west, and to approach to within 
fifteen miles of Victoria on the south-east, with a length of about 130 miles” 
that ‘‘ on the north-east side, this trough lies beneath the waters of the 
Strait of Georgia, and on that side is bounded by crystalline rocks, coming 
apparently from beneath it, in Lasqueti, Texada and other islands, and on 
the main-land beyond, while on the south-west it occupies a strip along 
Vancouver Island, limited by a range of bold mountains of the crystalline 
series, which runs nearly parallel with the coast.” This general trough 
was divided into two subordinate areas, separated from one another by 
crystalline rocks in the neighborhood of Nanoose Harbor, the north- 
western one of which was distinguished as the Comox, and the south-eastern 
as the Nanaimo coal-field (Report 1871-72, pp. 80. 81.) 

Boundaries ob f eee nee to be more pamlediany described at present is situated in the 

ine omox coal-field. It is bounded on the south-west by the Beaufort Range 
of Mountains, on the north-east by the Strait of Georgia, and extending fron 
Comox Harbor about twelve miles to the west, and about thirty waite t 
the south-east, includes Denman and Hornby Islands. 


e » ‘ 
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- Measurements of the coast-line from about three miles north-westward Measurements, 
4 cof Point Holmes were made round to the mouth of Courtenay River, which 
flows into Comox Harbor, and thence to Deep Bay, opposite the south-east 
end of Denman Island. Following all the sinuosities of the line, its length - 
_ exceeded thirty-two mi . The coast was further Sanines on foot, 
without measurement, for about twelve miles beyond. But in the ee 
distance, measured and unmeasured, only two small exposures of rock, 
_ Situated on the south side of Comox Harbor, were met with. 
Additional measurements were made up the Courtenay River and its 
_ tributary the Puntledge, to Puntledge Lake, making together about nine 
_ miles, as well as three miles up Brown’s River, which flows into the Punt- 
ledge about five miles from the lake. The partial measurement of last year 
on the proposed line of tramway to the Union Mine (Report 1871-72, p 
_ 76) wasverified and continued to the coal-seam, the correct bearing and dis- 
_ tance from the coast being 8. 61° W., a little over five miles and a quarter. 
_ The Trent River (Ibid. p. 76) was measured as far up as its general bear- 
ing was at right angles to the strike of the measures, giving a distance of 
_ six miles in a straight line from the coast, and the measurement was con- 
tinued nearly half a mile further, up a small tributary, to the crystalline 
rocks. Bradley’s Creek joins the Trent on the right side, about three miles 
and a half from the coast, and this tributary was measured for about three 
and a half miles up. The River Sable, a small stream on Baynes Sound 
Claim, (Ibid. p. 78,) was measured for three miles up from Fanny 
Bay. 
From the exposures observed in these transverse measurements, and on 
the coast of Denman and Hornby Islands, has been ascertained all that I 
am enabled to give of the character and distribution of the coal-bearing Disitione af ie 
rocks of the area in question. These rocks may be separated into seven rocks. 
-diyisions, which, in ascending order, may be referred to as follows: 


My ke 


A. Productive Coal Measures. 
B. Lower Shales. 

C. Lower Conglomerate. 

D. Middle Shales. 

E. Middle Conglomerate. 

F. Upper Shales. A 
G. Upper Conglomerate. 


Division A.—Productive Coal Measures. 


The most westerly pomt examined is on Brown’s River, about nine pivision a. 
‘miles N. 82° W. from the court house or steamboat landing, on the north 
side of Comox Harbor. There is here a continuous exposure of the 
strata, occupying the bed of the stream for a mile and three-quarters 


36 + GEOLOGICAL SURVEY OF CANADA. | << A 


ina straight line, with a bearing N. 84° E. It affords the followin, , 
section in ascending order : 


Section 1. . 
Ft. Ins.. ¥ 
Coal (1). Impure, and apparently in separated masses, of} which | 
two were observed on the strike in the breadth of the stream, 
(between thirty-five and forty feet) one of them on the right, about 7 
five feet long and seven feet thick, and the other on the left, seven : 


feet long and two feet thick, both terminating somewhat abruptly. 

They are from eight to ten feet apart, and carbonaceous shale 

with a pale brownish streak and argillaceous odour fills the inter- 

val between them, and* geems,,to occupy the space in continuation 

beyond them... see pueu deeeader os Baditee. Pessoa tk ee 
Brownish-grey, slightly aalearaett Randshau, ie Ss of slsdishi are 

composed of quartz mingled with feldspar and a few scales of 

mica, as well as a greater number of small flakes of blackish 

argillaceous matter. The mass is divided into beds of from three ~ 7 

inches to four feet in thickness; many of the latter shew false- 


bedding, but would in general yield good building stone............. 132 0 
Coats(2).~ Clean and DiGi. cso. ncontasseduasadencdssceseBenscssvarerec esata ooseas 3 
Brownish-grey sandstone as befOre..........cceserssciveescevececsstscsevecssense 94 “0 
Coal (3). Cloan-anG bri ht...-. senza aesesisosgesieccsets suns «tu caceaesses Kacabsesey Gee aoe 
Brownish-grey.sandstone as before.............. ORG SUNNEeECANGG ES coeeacetoe 33-0 
Blackish argillaceous shale with a white streak, diiterstratified with 

thin seams of clean coal RUC with one another...............0.. ° 5 0 
Brownish-grey sandstone as before... spaesiae ote mevesteets 5 LEGO! 
Coal (4). Clean and ee” varying in girs) ‘fone six inches 
Béownists - aby iaindatone as x befobe.:. sain Sse» dab aPbenac hsheeadannesae esseemeneaue 2 Mme 
Coal (5). Clean and bright... ae at 1 & 
Black argillaceous shale with a oes ‘streak, ee +hia seams of 

(QOL! aagecncee cnaas car Seed tk GA ce rece ce ERESEN ee Siadeceane seats SiSaee Fan saparecetenwae 3 OF 
Bro wiish-OreyiSANGSTOHE\c. cadensccsct Gdsain.sevemeecnciaceecsivecer sha anceeeses mantsenen 86 0 
Black argillaceous shale with thin patches of coal interlocking with 

ON CLAN O.GHEP cereus nasers ctusseete (oesecesane dee -naaeehcencea ttnandethasce Mecwes castes = 210 0 
Light grey, massive sandstone, in beds varying from two to ten feet, 

and shewing little or no false-bedding.............0.sseceessersscoseseceneeese 95 0) 
Coat-(6).~Go0od and -cheatscs.cc.:<ss-csehacsecetsrescsesesisaane censscalenceanicaeearee 1 3 
Black. argillaceousishalecsceeve.ctsccuxeacettesgetncccecteaaeeee rene Ramieciomess oot 20 Z 
Light grey sandstone, similar to the last.............cccsccsscssssssessscsesveoeece 28 0 
Black argillaceous shale with a white streak, interstratified with thin 

patches of coal interlocking with one another, some of them an 

inch apart, and altogether making up from ten to twenty per cent 

OPUS MBSE. .-Gccs sativa sectnovs Sucteat Senos: aeeeaneeee st eeeee eee cos caeeubocben se oO 
Cal’ GT)s, Cleann and-oG0d «scr. xsobubapscpucpte ss onponden naceee nee is: 
Light grey sandstone, similar to the last...........sesccsrescccerssssescursene 27 0 
Coal (8) OGU Pam eGlaaiancncccaccassuceoes ceestcvae cs scciecere rere eere ealcapectnee se 6 
Black: argillaceousishalen <4 cack. auoseihcsudecneuccelteteelc Meee ea i) 

Coal..(9). Clas: angapulmhiie...<sckers tveass teat henns 0). acu ee cece ome 0 8 

1396 


The thicknesses of the sandstones in the above section are reduced fron 


horizontal measurements, at right angles to the strike ; and the inclinatio1 
is determined by the dips of the coal seams and shales above and. belov 
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| c. e coo Z crap ee errors ae false-bedding. The dips vary 
e* A H. 80° N. to E. 22° S. and the angles of inclination 
ae 0 ee 20°, with the exception of two or three in the middle of the 
ete ata arene at 
jj gularity, for which a due 
A Bone has been made. 
4 ‘Though to the westward of this section, on Brown’s River, a mile inter- 
_ Venes before the flank of Mount Beecher rises up to indicate the presence 
a of the crystalline rocks, they are yet supposed to be concealed by drift 
_ not very far off, on the west side of a shallow depression which appears 
_ torun east of south to an elbow in the Puntledge River. The distance to 
the elbow is about two miles, and to this point the upper stretch of the 
; Yiver flows in the same depression from the lake for a mile and a half. This 
; depression marks the strike of the measures, and a rock supposed to belong 
oi the crystalline series is seen in a rapid just below the outlet of the lake. 
os The exposure, which does not exceed forty feet in length, consists of a 
brown-weathering igneous rock, shewing, according to Mr. Harrington, 
when sliced and examined under the microscope, both a concretionary 
. and a porphyritic structure, with disseminated erystals, which appear to 
_ be feldspar, while the concretions are composed of two minerals which 
exhibit a radiating structure. When treated with an acid the rock assumes 
_ a light grey color, from the removal of the oxide of iron. 


Crystailin 
rocks concealed 
by drift, 


There is not much doubt that the base of the productive measures, tough Base of the pro- 
not seen, immediately overlies this, while the summit is displayed on the sues” ™™ 


Puntledge, about amile anda quarter below the elbow, shewing that to be 
the direct breadth of Division A on this stream. The summit on the Punt- 
ledge is due south of the same horizon on Brown’s River, and abouta 
mile and a half from it. The details of the division in the Puntledge, 
_ however, are by no means well exposed, and none of the coal-seams are 


visible. This may be called Section 2, though a very imperfect section 2. 


one. 

From the outlet of Puntledge Lake a bearing of S. 48° E. strikes the 
extremity of the line of the proposed tramway to the Union Mine, on the 
south side of the lake, and about a mile from it, the whole distance being 


about two miles and three-quarters. A section occurring at this mine in Perpendicular 


cl 


iff section at 


an almost perpendicular cliff, from the face of which a landslide had the Union mine, 


carried away all the trees and loose soil on the north side of a small 
stream flowing into the Puntledge Lake, was given in last year’s Report 
(Report of Progress 1871-72, p. 77). But most parts of the cliff being 
' out of reach, the thickness of many of the beds could only be ascer- 
tained approximately, having been merely estimated by the eye. A 
more favorable condition of the weather on the present occasion permitted 
me, by the aid of a rope tied to a tree at the top of the cliff, to descend 
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the whole face, and obtain exact measurements. The following is 
corrected section in ascending order :— 


Srction 3. 
; : Ft. Ins.. ; 


Brownish-grey, or light drab sandstone, and black argillaceous’shale, 
interstratified with one another, and both holding flattened stems of 


PIANtS 2.0, rereecceceescnnsen scores seaven snnees cagers ren eaens Seaetaeaesteaetet 6 0 
Coal (1). Of a dull earthy aspect, and conten nawars ‘of cwonty 
per cent. of ashes by Dr. T. caeeee Hunt's reich (Report of Pro- 
gress, 1871-72, p.99)--.se-s: Be ee ase ae 
Coal (2). Clean and brights sahhgasiense Bespees uses Baeae Oeicasteee i= 6-088 
Brownish-black argillaceous shale......... sss Sale oe ncetcopeemeteee siete 7 ® 
Coal (3). Clean and bright............+ssss0- eeeeee eens Secraseaeete seescen 2 4 
Brownish-black argillaceous Shale.....csesssssecsesssresseerseceesrerrrs 2 6 
Coal (4). Clean and bright............ Meeaceesettosn ace eoa can Raceewesaee 1G 
— Brownish-black shale...........0.04 seccscsescsceescensenes ROT RN PSR Ineo: 
Coal (5). Olean and. Dright..c.acescec. <cacstensecssnancoeseeeagesense-a-cs> kn 
Brownish-black argillaceous shale, interstratified with brownish sand- 
stones and brownish-yellow-weathering, hard, ferruginous beds 
from two to four inches thick............ cgtiosetsenathe Aogrhon aaneipesnnncoaed 14 3. 
Coal (6). Clean and bright, This seam occupies the face of ae 
cliff for a distance of only twenty feet, coming from the right,. 
and then terminates somewhat aboary. the corresponding 
space on the strike to the left being filled with black argillaceous 
shale, holding interstratified thin seams of Coal................20+8 2 0 
Brownish-black argillaceous shale...............ssssesesessensssee seeder 2-59 
Coal (7). Clean and bright. This seam occupies the cliff for 
sixty-six feet coming from the right, and then terminates 
somewhat abruptly like the previous one; but on the right 
hand, there occurs in it a band of brownish-black, argilla- 
ceous shale, two feet thick, with thin patches of coal, and 
occupying about twenty-five feet on the strike, with about 
three inches of coal above and below..........sesceccecsecceneeenese 2 6 
Brownish-black argillaceous shale........ss00ccnsesccsssccaesssancnscenece 3 0 
Coal (8). Clean and bright, varying in thickness from five to 
twelve inches, from inequalities sometimes at the top and 
Sometimes Ab the: DOttOM...... ..-crsccceretesttiscescestetameret eee tte med 
Brownish-black argillaceous shale.......sccssssssssesecseeseseseeecaveoes 4 0 
Cogi(2)> Clean and, bright cccnnctumissienmcvignmemmanace aka busls 9 
Brownish-black argillaceous Shaleic....ccs.cceceseceesssetsecanesasdicascterueswecs 16 6 
Coal. (10) Oleancand: bright... .08..teacasecsdsearsdevascdemenn casio 2 8 
Brownish-black argillaceous shale.........scsseseeseesseees Nan asaaue ecesneciege 6 0 
Coal (11). Clean and bright......... toanen cnn cateuasaawesasseealsecnreave Sanasn/seturs & 4 


Brownish-grey or drab sandstone, slightly calcareous, the somewhat 
fine grains of which are composed of quartz, feldspar and a little 
mica, with small black flakes consisting of argillaceous or carbona- 
ceous shale, The mass is divided into beds of from one to five feet 
thick, some of which shew false-bedding,.....cssessessese seveessereee 30 0 
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__ The following is a diagram of the section as seen in the face of the Cliff Diagram of 
- for the breadth of the slide, on a scale of one two hundred and fortieth “tom 


;: (zacth), 


‘fs rare AE rfc aire ER ern R St aT styl ast AlAs nul ADU nh tise 


be 


é Orystalline 
Rocks 


1 
Scale 240 
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The deposits of this section rest visibly on the crystalline rocks which 
pave the brook at the foot. ‘The course of the brook is south-east and — 
north-west. In the former direction these rocks rise gradually higher © 
among the coal-bearing strata, and at the distance of about a quarter of a 
mile up the brook, reach to within ten feet of the sandstones at the summit. 
Between the sandstones and the crystalline rocks, there occurs a coal- | 

Coal seam.  geam in the brook, of which the thickness could not be ascertained, owing — 
~+to the depth of the water; beyond this the strata are concealed. 
Down the brook to the north-west, the crystalline series is exposed 
Four anda half for about sixteen chains, and thirteen chains further on, a coal-seam — 
‘eer seam. of four and a half feet was last year visible, dipping N. 48° E. < 11° ; © 
but at the present time was covered up by a slide. At seventeen chains 
across the measures to the right, two additional coal-seams were observed, 
with an interval between them of 192 paces, dipping in the same direction, 
Two feetseam. the lower one two feet thick, with an inclination of five degrees, the upper 
Three feetseam. one three feet thick with an inclination of eleven degrees. In ascending 
order a vertical section would be, 


opty nan 


SEction 4. 
Ft. Ins. 
OLY REPRO E Prone a een Pe Ene OEy Sor tece ae Coe eco eee 
Measures concealed......... dlide'v actdanehu@oeaauouat cia dista ae Cueaeaae «Reema tata nen 54 0 
GCG Gths acorcinracstlocnnvs stabesigbnns nlagenad tide eaete aloes eee a tee ane ees eae cee 26-0 
Measures*con cealod ss toticcnk cc cece arata uccccancastnlencsetaceys deatactic sonweiemnet 52 0 
COG sassiacndancsawsacedieuclan ancien Tea stcneea kaaicclane si dens an tealie ie aaet eter ese nanan gal 
Lid- a6 


Trial openings. Openings for trial had been made on the two upper seams; but the 
concealed intervals render it at present difficult to say how the three are 
related to those in the previous section (3). 
In a bearing 8. 38° E. from section 8, a line of two miles and a 
third would strike the valley of Trent River at right angles, about five 
Crystalline and a third miles from the coast. The crystalline rocks make their 
appearance at less than a mile and a half further up the valley, on a small 
tributary which has been already mentioned ; the spot being about thirty 
chains above the junction of the tributary and the main stream. They are 
of mottled dark green and dull red colors, and present a concretionary 
and porphyritie structure, like the exposure at the outlet of Puntledge 
Lake. Resting upon them the following ascending section occupies the tri- 
butary and the main stream for a distance of a mile and a quarter: 


Section 5. 
Ft. Ins. 
Coal (1). Clean and bright,resting on red and green crystalline rocks 0 2 
Black carbonaceous shale, with thin patches of coal.....ccs..eseeseeee- 4 0 


Brownish-grey or drab, fine-grained sandstones, in beds of from six 
inches to five feet, which would yield good building stones, as 
well as perhaps tolerable grindgtomes...ccssssesesceesscevensesess 92 0 


tributary of the Trent, the distance between the two streams 


upwards of a mile. 


ey or pecan ib careapa co ea a era (a 


: us shale.........<. ADO SINR SBN Ses. Cadee cen Uecker eret he A Ba ares ie ep 
j grey sandstones, interstratified with black argillaceous 
ale, the sandstones predominating, but imperfectly seen........4.... 60 0 
ee) Olea an Brights, re ee IIS I OE ae 
Black argillaceous shale, with thin seams of coal Rea ieosddvens caren: ONO 
foal (5.) Clean and OT isaac ashen htt eeestcdi cin? UO Biss 
_ Brownish-grey sandstones, interstratified with black ena feriies sabe 
ee _ the sandstones predominating........ Facer Pic naiece, 16.0) 
- Coal (6.) Clean and bright............ Boas euerscers Peaeresseer ee 0 8 
Brownish-grey sandstones, ‘tersteatined — bla ic Seg tiatGeons 
shale, the sandstones Sadominating..: SO MCh roger costa Ter eerre 30 0 
Black, rust-stained, argillaceous shale, with short interlocking patches 
of coal, aboutan inch in thickness. POetSL ine touactnieeateacaeriessneessceese [a0] 
‘Coal (1) Clean and bright........ renteetes piesetaenscleerede at mle 
Black argillaceous shale, with Aliovd oaeinetl ES 
MeO OO GEN cbc. os ovs os Losiccsi, oo enssalacearvosons’sioses 26 
Speer F lean eid Drip Tit cs... ee... caso sccoospsvse 'sesscvececascecete 10 
Black argillaceous shale, with thin seams of coal ......:.ccseeeeeo- 26 
Coal (9.) Clean and bright.........cccesee eee ets Seat tecltes estas caressa Onl DELO) 
These twelve feet of strata occur at the junction of the tributary with 
the Trent, and are exposed in the channel of the latter several times 
in a distance of about eight chains on the strike, which is N. 68° W. 
The dip is N. 22° EH. > 50° and the thickness of the deposits is some- 
_ times less, and sometimes more, than represented. 
_Brownish-grey.or drab sandstones, in strata of from one to four and 
five feet thick, many of which show pee Mibuey tk soe eaeae ake es 130 0 
Black ave ailncctud abate: cnemopansceactigeet tye dest aerintaaxstnti era eo 
- Coal (10.) Clean and ea oon Satie 1 8 
Brownish-grey or drab pandecouels in Gy of from tee a tes feet 
BBG Ke scccre a5 eeicets testeitesalamiecMivecec ne cirsestsccsisner as evscenaeaaugeiseresacnsttcysieett sc 24-0 
Wome Wey lec ade OTIS Lit s.cc.cseeccetsiceests eessoneacte~s Rn cccateatochan cnet" 1 0 
Si Bele CAL MONMECOUS SHALL... isceseyeaaeuaisee = asndsdgadelel site ce4dactesssesnse 12 0 
Oy OPEV SATICG LOMO sa. ap nono ceressdarorsosscancenjecouseebacernesesssianncscleacna’ 37 0 
Sala Give ewe ey LUN Cam y cARPEC he .cocessricccsroe<+s<aanaveonsitensc osasnsacecsee: 0 6 
PEST emer CEOUS SEEN C. sce vassseset seouwsine+stelteseuscussecentivssavaieeness casetece 10 0 
EA DLOW USIASTEY OF GEAD SANAStOMECS..0..25cscvecccsseanddecstecdsserisssonssleossces 28 0 
PvIONmM LY AUUMCEO USGA lOvs.caa cena eass\spacsch coats asaepeersscnesasenaisraceseanssesder 4 0 
B-ownish-grey or drabsandstones........... SHEARS Gor GEO RGSS Bshitrtiee 41 0 
Coal (13.) Clean and bright, varying in thickness from one foot to..... 1 8 
Light-grey, fine-grained sandstones, slightly calcareous, in even beds 
of from three to ten feet thick. They would yield excellent, easily 
dressed building stones, and probably afford good material for 
' grindstones and whetstones.......... dodsiratuedacen oe fsa ecobites peENSHOCCN 59 0 
Bigeban ol aceOusesltaleste.ie...-v0dtonerrisacaavieaseds p+ dse\vanheu aonepesaciendectuct 4 0 
Light-grey sandstones, similar to the last.......esscceessssesseeersseseneneeees 47 0 
710 7 


The next locality where the coal-bearing strata were met with on the 
strike to the south-eastward, is Bradley’s Creek, already mentioned as a Bradley's 
being 
No crystalline rocks were met with in the portion of 


Intervals te- 
tween the 
exposures. 


Kighteen inch 
seam. 


Fight inch 
£eam. 


Three feet two 
Inch seam. 


Baynes Sound 
Coal Mine, 
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the tributary examined, and the lowest exposure of the coal-bearing series 
occurred about three miles and eleven chains from the junction with the 
main stream. : 

The whole of the exposures belonging to this division on Bradley’s 
Creek, occur in a transverse distance of one mile and three-quarters, 
being about the same as that holding those of the Trent, but the bearing 
N. 24° E, is somewhat oblique to that of the average dip. In some 
parts there are considerable intervals between the exposures. Where 
seen, the dips are steeper and more irregular, and it thus becomes very 
difficult to state the true thickness in a vertical column. For this rea- 
son I shall describe the deposits in this section (to be numbered 6) as they 
succeed one another in ascending order on the horizontal dine. 


Sectron 6. 


Resting on a few feet of brownish-grey sandstone the lowest coal-seam, 
which is clear and bright, is from fifteen to eighteen inches thick, and a 
few feet of brownish-grey sandstone overlie it. A quarter of a mile down 
the valley, there is a coal-seam eight inches thick, with a dip N. 32° E. 
< 32°. Nearly nine chains further occurs the coal-seam mentioned last 
year, (Report 1871-72, p. 76,) as three feet two inches thick, with a dip 


N. 27° E.<18°. This is probably the same as coal-seam 5 of section 3. 


Twenty-eight chains beyond, resting on black argillaceous shale, is a seam 
shewing eight inches of impure coal. After an interval of fifty chains, again 
resting on black argillaceous shale, there is another eight-inch seam, dis- 
playing good coal, with a dip N. 40° E.< 18°. This supports 128 feet 
of light-grey sandstones, in beds of from one to six feet thick, similar in 
character to the two masses at the summit of section 3, which, with the 
band of black shale between them, shew a thickness of 110 feet. They 
may thus be considered to represent the same horizon; but above the 
sandstones of Bradley’s Creek, no exposures occur for half & mile. The 
deposits of the two sections, 3 and 5, are on the Beaufort coal-mining 
claim. 

The last place examined, in the further extension of the rocks of this 
division, is at the Baynes Sound Coal Mine, on the River Sable, as it is 
written by some, being probably a corruption of Riviére aux Sables. The 
position of this mine is about five and a half miles from the base, section 5. 
on Bradley’s Creek, in a bearing 8. 58° E., and two miles and three. 
quarters due west from the mouth of the stream on Fanny Bay. Here,as 
stated last year (Report of Progress 1871-72, p. 78), ina deep ravine 
through which the river finds its way, the following section occurs, resting 
on a black dioritic rock, the beds being given in ascending order, and thei 
average dip being N. 76.E. < 10°—25°: . 
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SECTION 7. 


: : Ths. 
4 Yellowish-weathering, dolomitic-looking conglomerate, with pebbles 
Ls derived from the crystalline rocks and varying in diameter from half 
; an inch to two inches, filling depressions in the black dioritic 
g SOT ALITA l= st RR ae ea aa 3 0 
i Brownish-grey or drab sandstones,moderately fine-grained, and slightly 
an calcareous, with scales of white mica.............. RE Me Ce a 19 OL 
5 ‘ Black carbonaceous shale, showing numerous obscure impressions of 
plants, with nests of good coal, as well as beds of the same from 
& two to eight inches thick ; some parts of the whole thickness are half 
perma Op ad engl OS. Ct, AIAN OR oes S18 eg 6 0: 
- Black argillaceous shale, with nodules of iron ore, some of them flat and 
= varying in length from six inches to four and five feet,and in thickness 
from six to eighteen inches, while others are round, with a diameter of 
; eighteen inches: they all contain impressions of plants, difficult to 
; be obtained in a perfect state. The thickness of the band is from 
URN Leg CALS XT ape ee eRe peo Rae eRe ERS ac EEC BHT Pay Pa a el 3 0 
Brownish-grey sandstones a8 DefOre.........:-ssssccesccsnsesssccoevscesse onceuse 18 0 
i Coal (1.) Clean and bright ; varying in thickness, being in some parts 
| five feet two inches, and in others seven feet ; the lowest two feet 
‘ show thin seams of black calcareous argillaceous shale, with 
obscure impressions of plants, say............ Sproostucen adhasnucsdprenemck,boai 6 0 
Brownish-grey sandstones ag befOre.........csscesssnsescecesessssecevens sveeenens 60 0 
PeateeeeeCulen nan HAL. .6scj ose: snbeu tes snaps sacs conn cakeae cote sgasssertt sos 5 10 
Brownish-grey or drab sandstones, forming the whole height of the 
linea Mees tiMMAtEd. LODE AbOUt..c.csesecsteseccececsonvavsuncess«seastneipacecacta 100 0 
220 10 


_ A partial section of these beds was given last year, from which it will be 
perceived that the present differs a little insome of the beds; but, as then 
stated, the two coal-seams are seen descending both sides of the ravine, 
and the edges of the lower one meet in the bottom of the stream ; but 
while those of the upper one are still about twenty feet above the water, 
a fault occurs cutting them off, the underlie of the fault being S. 62° rauit. 
W. < 38°. The dip of the arenaceous strata which occur immediately 
on the eastward side of the fault is obscure. The coal-seams occupy two 
chains and then the dip becomes N. 64° EH. < 38°—48°. The follow- 
ing is thesection of the whole of the measures on the eastward side in ascend- 


ing order : 


Sxcrion 8. 
Ft. Ins. 
Brownish-grey SANGStONES.........sssserceseesesesreserees senses cnsneteescee an een ecs se ) 
Brownish-black, soft, argillaceous Shale... ..ssecesseesusesees tenes ceeenn ene ee 0 
Light-grey SandstOmes.....ssssccssesrsncsenrontese esse enesee crises asesessseeeceenas 25 0 
146 0 


This isa greater volume of sandstone than was ascertained in this posi- 
tion last year, but as then stated the fault appears to be a downthrow to 
the north-east, the amount of which has yet to be determined. ; 
From the facts displayed in these various sections, it will readily be seen Position of the 


: workable coal- 
that workable seams of coal occupy a belt of pretty uniform breadth along seams. : 


Difference in 


the thickness of 


the coal-seams 
in proximate 
sections, 


Division B. 


Fossils. 


Exposures on 


the Trent River 


and on Brad- 
jey’s Creek. 
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the south western rim of the Comox field, associated with brownish-gre; 
false-bedded sandstones, interstratified with black carbonaceous and argil- 
laceous shales at the base, and overlaid by light-grey, even-bedded, fine- 
grained sandstones at the summit. In all the sections a constant character 
is easily enough recognisable in Division A as a mass; but the notable dif- 
ferences in the thickness of the coal-seams, and their distances from one 
another when in proximate sections, make it very difficult to establish the 
identity of individual seams over a very considerable area. This must be 
the work of practical explorers of the seams, by trial pits along the outcrops. 
But these irregularities and the occasional sudden interruptions in the con- 
tinuance of the coal-seams constitute a remarkable distinction between them 
and the more regular beds of the true Carboniferous era, and may often 
occasion perplexities in working them. In no part of the exposures of 
division A were any fossil shells met with. 


Division B.—Lower Shales. 


Immediately overlying the light. grey sandstones which have been given 
as the summit of Division A on Brown’s River, there occurs a series of 
brownish-black, argillaceous shales, interstratified at considerable inter- 
vals with layers of soft grey sandstone and arenaceous shale, which vary 
in thickness from one to six inches. They have a dip of N. 82? W <10° 
and continue with a very uniform character to the junction of this tributary 
with the Puntledge River, the inclination varying from 8° to 11°. In 
the beds comprised in this distance, which may-have a thickness of 379 
feet, the following fossils were met with in the argillaceous deposits: 


CA Mnonsiaer..coaceastece a aaenmeat in ces scctansonunks Coeseviaraes 2 Species. 
: | ARCO LOCER OS. os ca isnsemacabenechoncastcinanca sis suaeeetsesere ib S 
+ “a ) - 
Locality Le Te HLA ie eta arRiRtaR RNAI Sc rc ony ee COSC CEPA IS AST 1 
| Lamellibranchiata (undetermined)../.......00...0 5 ee 


Similar masses, in similar attitudes, occupy the Puntledge, from the 
light grey sandstones of Division A to the confluence of Brown’s River, and 
continue further along the main stream, with some intervals of conceal- 
ment, to within halfa mile of the Kootenay, at the mouth of which they are 
concealed. 

On the proposed line of the Union tramway these deposits are covered 
by drift ; but on the Trent River they are exposed almost continuously, 
from the light grey sandstones to Comox Harbor, and are also displayed 
for over a mile up Bradley’s Creek. On these two streams they afford the 
means of establishing their thickness and their attitude beneath the surface. 

In the general downward bearing of the Trent the dips are to the north- 
eastward at inclinations varying from 10° to 0°, for three miles and three- 
quarters ; beyond this they dip ina contrary direction for fifty-five chains, 
with inclinations varying from 0° to 26°, thus constituting a trough, in the 
centre of which the shales have a thickness of about 660 feet. The shales 


ee u « 
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1 fold over an anticlinal axis, the position of which is about twenty- antictinal axis. 
ight chains from the coast, and the dips they display enable us to add a 

ow feet to the thickness, making it 875 feet. At the north-eastern rise 

f the measures of the trough, about fifty-eight chains from the coal, 

‘the shales present what appear to be cracks intersecting them in various 

directions and which have become filled up with dark grey sand composed 

ef quartz and feldspar grains, with a little mica and many small flakes of 

black carbonaceous and argillaceous shale. This sand has been converted 

into a compact rock scarcely distinguishable from the arenaceous layers 
interstratifying the shales, except through its superior hardness. 

4 The thickness of these dyke-like sandstones varies from one to eight pyke-like 
‘Inches, and gives a very striking aspect to the cliff on each side of the Trent, bea 
and to the bottom of the intermediate stream, in the former of which they 

stand out in high relief, sometimes to the extent of two or even four feet- 

_ The more argillaceous portions of the shales on the Trent are occasion- 

ally characterized by the presence of fossils, and the following is a list of Fossils. 
those collected. 

In the lowest 264 feet above the Falls, 


BA TUIG MALES = cds> ovens tn cbunsdeces onde vastooatearSoprasaysse 3 Species. 
PATIEYNOCET OS ceccnaccecovesccccecovccceccnstsonsvecem soneeee 1 oe 
POE LT INTUUS , nrmcinnccm varicus swouses seseesde¥aspoiasetes dv-evnckn« iy bel y 
Lamellibranchiata (undetermined).........0066seseere Ciek as 


Locality 2. 


In the succeeding 528 feet below the Falls, 


7 

f DAI O VLEs: cn katdvae avstawa Sead «ca Raacesoaeroeienene HET 3 Species. 

Be LiOCALity 3.4 LOCETOMUS... ccc ..snescnnsee sossoosssseenssees soseonseeeen scene 2 af 
Lamellibranchiata (andetermined)........-.++.sesre 3 Wy 


In a repetition, lower down the river, of 198 feet of 3 and 182 feet in 
addition. 


TATVINOTIECS ix. cscscnoas¢sces sbensciesescccnnsésrseessivscerssesas 3 Species. 
© Locality 4.4 Lm0ceramus...cecsecce cecseressceereceesentseessceas enseerence ie ane 
( Lamellibranchiata (andetermined).....-.1eeeeer 3 ff 


Of the Ammonites, 1 species is common to localities 1, 8 and 4, 2 species 

to localities 8 and 4, and 1 species to localities 1 and 4. Of Inoceramus, 
1 species is common to localities 3 and 4. 

On the Sable River, the breadth of these shales is about a mile and 
three-quarters, in which the dips are very moderate, and there is a small 
undulation in the distance. It is computed, however, that their thickness to 
the mouth of the stream is 200 feet. They are seen immediately opposite 
on Denman Island. The width of Baynes Sound is here about a mile 
and a quarter, and the average dip of the shales under it, judging from 
the dips on each side, would be about 6°. This would give an additional 
thickness of 660 feet, making the whole, up to the shore of the island, 860 
feet. Between the shore and the base of the succeeding Division there is thickness of 
a breadth of a quarter of a mile yielding 132 feet. So that the total pat re 
thickness of Division B would thus be about 1,000 feet. 


Fossils. 


‘Thin seams of 
«coal. 


\ 
Fossils on Den- 


man’s Island, 


Division C. 
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holding fossils, 
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On the River Sable, the following g fossils were collected from the lowe 
200 feet of the shales :— PSs 


AMIMONAES .s.cesessecsecsererccns encerennessresenenseccaennes 3 Species. 
PATUCUYO CEP OS svaccuasceet resents esanst tacts» seceaeanee sees 1 i 
TROCANB YO. 4 HO COTAINUB sense vattcncrsstcncene(saeeee otet coe tes Tos 
Lamellibranchiata [undetermined ]...............00++ 2 gaa 
| GasterOpodd...evserserseecsecsessenerses seversear caeeeseeces 1 e 


On Denman’s Island these deposits occupy a narrow strip, in “som 
places a quarter of a mile across, but occasionally widening to one half or 
three-quarters of a mile, extending about ten miles and a half along the 
coast, and presenting a greater amount of arenaceous layers than in the 
parts lower down. In this part they contain also frequent seams of coal, 
varying in thickness from a mere film to half an inch, and running in the 
strike for lengths varying from a few inches to several yards. Cracks 
filled with solid sandstone, similar to those on the Trent, are seen more or 
less for the whole distance, and they become remarkably prominent for 
about two miles at the south-eastern end of the strip. These dyke- 
like sandstones vary in thickness from two inches to two or three feet, 
and, occasionally, they lace the beach in such numbers and so close 
together that they predominate in mass over the shale. This strip of shales 
is limited on the north-west side, in the whole of the distance, by a con- 
glomerate which constitutes the base of the succeeding Division. 

On the south west side of Denman’s Island, the following fossils were 
collected from the upper part of the Division: 


f AGRIMONTLES in cos Reta agicueatei asnesaua=pieeentelveasehspeeereenes 2 Species. \ 

SIS A CUBALGS leneealehcaniecnn we snoeaiss === a 

Wo ealitiy G24 inoceranis..s 2: .icvonceen orecscniovene 
| Gasteropoda [undetermined ].. - Be 
URLamevlzOranehtaie ic cnexascnscccacavsche-seacaccce vaccsnese 


it? 
a“ 
a 


-WNrR 


Division C.—Lower Conglomerate. 


This conglomerate runs through the whole length of Denman’s Island, 
from Henry Bay on the north-west, to Boyle’s Point on the south-east, a 
distance of eleven miles, and it often shews a very bold escarpment, rising 
into prominent points, three of which are conspicuous. One of them is 
behind Village Point, and two others occur to the south-east of it, each of 
them, according to the Admiralty chart, about 400 feet above the waters 
of the sound. The rock probably underlies the whole breadth of the island 
to Kamas Bluff, but it comes above the surface of the drift for a width of 
only a mile and a quarter, and the cliffs on the north-east side of the island, 
which sometimes rise to nearly 800 feet, appear to be composed of inter- 
stratified sand and clay. 

The pebbles of the conglomerate consist chiefly of white and brown 
vitreous quartz, mixed with many of diorite and other crystalline rocks, as 
well as some of limestone. ‘They vary in diameter from a quarter of an 

inch to six or seven inches and are contained in a dark brown or 


occasional fossil shells. 
n the promontory which forms the south-east end -of the island, and 
ns out into Boyle’s Point, they present bold cliffs of 200 feet in height, 
hed by the waters of the sound for nearly a mile on the south-east 
ide, and for about three miles on the north-east. About the third of a 
ile south of Boyle’s Point they are present in Yellow Island, which lies 
in the run of their base. They form also Norris Rock, an island about 
a mile S. 60° E. from Norman Point, which is the most southern part 
of Hornby Island. 
Norris Rock is probably at the summit of the band, of which the direct 
transverse breadth in this part would be about a mile and a quarter. To 
arrive at the thickness we must estimate the average dip, which, in con- 
sequence of the false-bedding which seems everywhere to prevail, is not 
asy to do. But, guided by dips at the base and at the summit in the 
‘yicinity, it may be taken as about eight degrees, which would yield a thick- _ 
’ess of between 900 and 1,000 feet. On the south-east end of Denman’s 
Island, and on Norris Rock, the following fossils were obtained from this possis 
Dand of conglomerate. 
““ Locality 7. § AMMonites....ceeseerceeecsseee erceereescetserssenstenes aces apes. 


| Area 


PPrrererrrre erat ree rte eee errr eee reer eee 


: Division D.—Middle Shales. 
* Succeeding the conglomerate which has just been described, there pi ,iion p 
“occurs a series of shales much resembling those at the summit of the Lower 
‘Shales, but somewhat more arenaceous. A partial section of them is. oon 
“seen on Hornby Island, proceeding along the coast eastward from Norman Homby Island. 
Point. 

_ The following are the beds in ascending order: 


Section 9. 


Ft. Ins 
Light brownish-zrey sandstOnes......sssseruseereecenerersersenrenteesscesceeseeees 5 0 
Dark grey argillaceous Shale........sscccssssssseesceseesee settee nesses arena cesses ilps) 
Light brownish-grey sandstone in O10€ bed....+.-ssseseeeesseereserseeseeetens 4 6 
Dark grey arenaceous and argillaceous NGL Gane etteseewlaais snieicnesiraleinsiestiail 2 0 
Light brownish-grey sandstone in one | 81s soe Sin atseon Soenae pro“ anaacones ane 2 0 
Black argillo-arenaceous shale with some Coal... ..+1+...-ssssesseeerseeees 0 4 
ger Brownish-grey arenaceous Shale......sessessessssere renee cesses ceeeercneennees z 6 
A Light brownish-grey sandstomes.....+..2+1 ssssesesser conser sneeeresnnesecaneceess 3 9 
Black arenaceous shale with some COal......-ssseesereeecerers eeesaneneceeererns 0 5 
Light brownish-grey sandstone, in beds of from two inches totwo feet 6 0 
Black arenaceous Shale.........cecssereesscccreesssesserenesseee caasasseees enon sens 0 2 
Brownish-grey arenaceous Shale........+serereere cereseesecseree syseensee cressenes 0 6 
Black arenaccous Shale.........ccessceesssceeeccnneeesecseseeeranserecees serees saves e074 
Brownish-grey SANAStOME.......06.sseserseeseeens sreesees ennesees sseneneseess cee 10 
Brownish-grey arenaceous Shale......--ssseeeeecereseesseverseeseresses svseneens 0 6 
Black arenacecous Shale........ceesecceersceenvssereevesee cesses easaeenscaas sesere sens 0 2 
Light brownish-grey samdstome.......sssssesseecsersssrrseesssressereesnecrenseeses 2 
Black and grey arenaceous SHALC....srvssseserverserscsrersserseersrsesessrerens ily (0) 


Thickness of 
Division D. 
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Light brownish-grey Sandstone......scsscssscsssseseeesssnerteseeensene ess ees eases fee 
Black argillaceous shale.......... Palaaenae case a cdeitece gene cemmmecet calenaas stecenee 

Light brownish-grey Sandstone..........ccccesscseseer serene evseoe ne 
Black arenaceous shale, and brownish-grey SandstOMes........-.+++++eeeees 
Brownish-Grey SANAStONES....0...ccerseccee neces seansscectensvceoeaeeses Spoor ceed 


Beneath these beds, which come to the margin of the sound and are 
exposed between high and low water marks, a lower portion of the band is 
lost beneath the sea, but its entire breadth may be a little over half 
a mile. The general dip, however, appears to be so small, probably not 
above two degrees, that the total thickness would not exceed seventy feet. 

This band of shales, like the lower one, is limited on the north-east 
by a great mass of conglomerate ; and at the foot of the cliffs formed of 
this, the shales, after leaving the vicinity of Norman Point, run to the north- 
west, in a very narrow strip, along the shore to Shingle Spit, a distance 
of two miles and a half. Their course then becomes north, and they 
gradually widen out until they reach Point Phipps, which is a mile and 
a half further. Here they have a direct transverse breadth to the foot of 
the conglomerate escarpment of about half a mile on the land, while about 
the same breadth is occupied by them between high and low water marks. 

From this their strike gradually rounds to north-eastward, while their 
breadth again diminishes, and their summit comes upon the north shore 
of the island a mile and three-quarters further on, their strike here 
becoming nearly west. In its course from Norman Point, the band gradu- 
ally becomes more and more argillaceous, displaying fewer interstratified 
arenaceous beds, while occasional lenticular patches of limestone, with 
a length of two feet, and a thickness of from one to six inches, and marked 
by the presence of fossils, occur. Among those obtained are the following: 


( AMMONAHES 0... scereeerressevrsessseereee 1 Species, 
BACULMES syste trascucndacuenetr eet i 
IV G1gtt lis; oes caccavcete eee Pett 
Locality 8.4} Lnoceramus..... see sereesveecereeecceeee 1“ perhaps 2 
Ostrea.... Ty ae 
Nucula... Sern 
[etFOG on ose sreuncauyeniemeuenDesehenstasaeeesaeee Oe: 


Besides these, numerous fragments of undetermined Gasteropoda and 
Lamellibranchiata, probably ten or fifteen species, were met with. 


Division E.—Middle Conglomerate. 


This conglomerate is largely made up of well rounded pebbles and boul-. 
ders of white, yellowish and brownish quartzite, with diameters of from 
one inch to a foot, together with rounded masses of limestone of from 
one to six inches in diameter, and sometimes more, and containing occa- 
sional indications of fossils. The pebbles and boulders are held in a matrix 
of brownish-grey arenaceous grains. In some parts of the vertical thickness 
there are masses of conglomerate of 300 feet, with rare indications of 


Be OE eine, Sui 88 cok ee gg a 
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ng ; while in others massive sandstones occur up to a thickness of 100 
» in which no individual bed was observed of less than ten feet. 


lornby Island, between the position where the base comes in above the oY ‘"* 
uddle shales eastward of Norman Point, and where the summit occurs 
at a cove which may be called Middle Gores half-way between Downe’s 
Point and Dunlop Point. ‘The direct breadth of this is about a mile, and it 
as a dip of about N. 10° E. < 12°, which gives a thickness of about 
1,100 or 1,200 feet. ‘The base of it follows the sweep which has been 

‘given to ‘ka summit of the previous division, and in this it presents a bold 
escarpment, affording nearly peepee tienlan cliffs, rising in some places. 
to 200 or 800 feet, and forming a conspicuous ridge, a short distance. 

removed back from it. Nearly west of Shingle Spit, at a distance of 
about two-thirds of a mile from the base, this ridge towers up into 

Mount Geoffrey, the height of which is given in the Admiralty map as Mount Geot 
A, .076 feet above the sea. - Mount Geoffrey must show nearly the full thick- 
ness of the Division. From the ridge the surface gradually slopes eastward, 
and dies away into a plain with good agricultural surface. 
_ Bounded by this plain to the right, and in uniformity with the base, the 
‘summit strikes to the north-westward from Middle Cove, and gradually 
‘curves round to the north-east coast of the island, com‘ng out upon it at 
@ position nearly due west, about three miles from Point Phipps. 0a this 
‘coast there is displayed another complete section of the band, stretching 
obliquely to the dip for a mile and a half along the water line, and pre- 
senting bold cliffs to the sea. 
_ The direct transverse breadth here, however, may not exceed that 
already given. ‘The curved form in the distribution of the band of course 
indicates the occurrence of a trough in the measures. 


2 


Division F.— Upper Shales. 


In Middle Cove the lower beds of this division are pretty well seen, and Division F. 
the following section, in ascending order, occurring between that cove and 
the north-eastern side of Tribune Bay, gives the whole thickness of the 
band as far as it can be made out, after allowing for two considerable 
intervals of concealment: 


Section 10. 


Ft. Ins. 

Black and grey, argillo-arenaceous shale, interstratified with layers of Section bet- 

sandstone, varying from one to two inches in thickness.........0+...-- 40 0 Sake ia ee 
Brownish-grey or drab sandstone, ‘in some places showing but one pune Bay. 

solid bed, but in others separated into two or three beds by part- 

ings of black argillo-arenaceous Shale........+ssssssessteree seers seeesseres 5 0 
Black and grey, argillo-arenaceous shale, with thin ane of sand- 

StOMC.rrvrerensosvcccreere caress ceserecsassesescersssscsccnans sesennssccns senses soessece cet 16 0 

4 0 


Division G, 
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Black and grey, argillo-arenaceous shale, with layers of sandstone of 
from one to two inches thick. This reaches Dunlop Point, where 
the dip is N. 14° BH < 9 ....ceeessessteeeneee seeetees areas Renerepceisaserathto® 120 0 

Black and grey,argillo-arenaceous shale, interstratified with drab sand- 
stones of from one to three inches thick, which would yield good 
flag-stones ;-and also patches of limestone, varying in size up to 
twenty feet long and wide, and from one to- three inches thick, 
without any indication of fossils. This reaches half way up the 
south-west side of Tribune Bay, where the dip is N. 64° H, < 8°.. 82 0 

Black and grey, argillo-arenaceous shale, interstratified with pede of 
grey sandstone from two to four inches thick, and occasional lenti- 
cular patches of impure grey limestone, up to twenty feet in diame- 
ter, and from one to three inches thick. In many parts the sand- 
stones are well adapted for flagging. Some of the slabs lying 


loose on the surface of the shale measured twenty feet square, and 5 

from three to four inches thick, without any joints or flaws........... 45-0" @ 
Grey, thin-bedded sandstone. This reaches to the north-west corner 

Of Tribune Bay.......sesceccscccssssenssccesensees snseeececeesceesnaecsseeses seceesnes ies: 
Measures concealed in the south-west half of the bight of Tribune 

Bay.ccisccsestoscosssscovnvccees sauces conssececanehesercwsoessenacus scuses ouseostsdinesoanay 2 00UEsO! 
Black and grey, argillo-arenaceous shale, interstratified with grey 

sandstones in beds of from two to eight inches thick... erences rie!) ps) 


Grey sandstones, moderately fine-grained, in beds of Foe and Pes 
feet thick, and constituting a long tongue projecting from the 


\ 


middle of the bight of Tribune Bay......cccccececserscccse ceases saesseessseesee 28 0 
Measures concealed, forming nearly all the remainder of the bight of 
MP PUM OBDAY ct. ceuercetsacancaratotah ocasecaseucuvases "ovkanapaukes= te saseniqcenedameanns 150 0 


Grey arenaceous shale, with layers of coal from a quarter to half an 
inch in thickness, sometimes running on the strike for eight or ten 
chains. Some of the beds are crowded with fragmentary remains 
of compressed plants, which are too obscure for determination ; 
there are also fragments of fossil wood, which shew distinct struc- 
ture in transverse sections, and seem to be infiltrated = calcare- 
QUSS IMA DUCT Ooi ccsnsasslecdsbes vn cue casaes|taoeeecansncbadensenssessestahhauihentesttmeneten 50 0 
ae is 
These shales sweep round in a curve, following the previous division,te 
the north-east side of the island, where they occupy the coast for probably 
about a mile and a-half, and run in a line oblique to the dip. 


Division G.— Upper Conglomerate. 


Like the previous conglomerate, this division contains pebbles ant 
boulders of white, yellowish and brownish, vitreous quartzites, varyins 
from an inch to a foot in diameter, and well rounded. It contains in addi 
tion, however, dioritic pebbles, but no observed masses of limestone 
The matrix is fine-grained and arenaceous, but displays no bedding. 

This rock forms the promontory which limits the north-east side 
Tribune Bay, and terminates in St. John’s Point. It hasa breadth in som 
parts of half a mile, and in others three-quarters of a mile, in which th 
measures appear to be flat, as far as could be determined. On the nortl 
east side the promontory presents an abrupt rise from the sea, showin 
cliffs of from ten to twenty feet high; but on the opposite side, overlookin 
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Tr Hee Bay, vertical precipices attain a height of 100 and even 300 as 
nd this last measure may be considered the thickness of the division. The 
following is a vertical section in ascending order of the mass as seen in section in Tri- 


‘Tribune Bay: | bane oi 
4 Section 11. 
" . 
a Grey and brownish sandstone, assuming in many places a conglo- 
3 merate character, and containing occasional seams of coal from 
, a half an inch to sometimes an inch thick, and holding in such parts 
; an occasional Belemnite, the only fossil observed in this or the pre- 
SUNTES AOL UIET OM. teartaag te aceetsacheslas seve Coens situuas saceeos eke Tae cteessseencautes 120 0 
a Conglomerate with rounded masses of quartzite and diorite as des- 
: cribed above, without any masses of shale or limestone.............. 200 0 


3201 0 
The out-cropping base of this mass of conglomerate, when it crosses from 


‘Tribune Bay to the north-east coast at the neck of the promontory, exhi- 
_ bits a very sharp curve ; and this, with the horizontal attitude of the mass, 
and the corresponding curves in the lower divisions to the north-west, 
‘shows that it occupies the very centre of the trough, the axis of which 
- would run through the length of the promontory. ‘The bearing of such an 
axis, N. 60° W., would pass through the trough which has been described 
in division A, as occurring on the lower part of Trent River; and the anti- 
clinal which there occurs between the trough and the coast leads us to 
- suppose that a corresponding form would occur outside of Hornby Island, 
- which would be the south-west side of another and deeper trough still 
- further to the north-east. It would not be extravagant to suppose that 
the rise of the measures on the north-east side of this would be something 
like the rise to the south-west on the Comox side of the Strait of Georgia, 
and that as great a breadth of the coal-bearing formation would occur on 
- the one side of the anticlinal axis as on the other. If such were the case, 
the measures would spread out under the Strait of Georgia to the near 
_ vicinity of the crystalline rocks on the shore of Texada Island, and 
establish a breadth in the general trough of twenty miles, one half of 
which would be subaqueous. 
From the description thus far given, it would appear that the total thick- Thickness of 


rocks associated 
ness of the rocks associated with the coal of Vancouver Island is the with the coal of 


Vancouver 
following in descending order : é Island. 

t.. Lng 

G Upper Conglomerate.......ssccrssscsreses sesessesnceneesseetenecsaes 320 0 
FB Upper Shales .........sceccesssesvssssescnseescseens coracsase season snenene 716 6 
EB Middle Conglomerates......,..cssessuserreeseereeterersnecertenereeaes 1,100 0 
D. Middle Shaleg..........cc0s.sccoscsesecesessessesersensctrsensneesassaeuens 76 0 
G Lower Conglomerates ....-.sssccressreeressresesssnece cnneesarseseenes 900 0 
B_ Lower Shales.. Pasa dA ee eNSo iss Scncoeorttneaousmtesres BG OCL O 
A Productive Conk eastrer, aie. Bene asters ae 6 
4912 0 


This in round numbers may be called 5,000 feet. 


—s 
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CRYSTALLINE ROCKS. 


The detailed exploration of the lower measures of the Comox coal-field 
has as yet been confined to the eighteen miles that lie between Brown’s’ 
River and River Sable, and in this the crystalline series on which they 
rest has been seen only in three places. In these my inspection did not 
extend beyond the masses near the newer formation, or in positive contact — 
with it. I cannot, therefore, pretend to give from these any connected — 
view of the relation of the two series in age ; but the exploration made for 


Qualicum River railroad purposes, at the request of Mr. Sandford Fleming, from the mouth — 


to Alberni. 


4 


Mount Mark. 


Horne Lake. 


“of Qualicum River to Alberni on the upper extremity of Barclay Sound, - 
having afforded me the opportunity of making a preparatory nee 
sance on a short line transverse to the strike of the crystalline series, 
has added to my information, and I propose here to give a brief de- 
scription of the masses that were imperfectly observed in ee 

The general bearing of the traverse, reduced toa straight line, is 8. 28° — 
W. Itstarts from the shore of Georgia Strait at a point a little under 
three and a half miles north-west from Qualicum River, and terminates at. 
the upper end of the Alberni Canal, as this part of Barclay Sound is 
called, the whole distance being somewhat under fourteen miles. 

On this the surface presents a plain with a very gentle inclination for 
about the first four miles. It then rises with increasing rapidity for 
nearly two miles, and culminates.on the ridge of Mount Mark, at a dis- 
tance of six and a quarter miles from the commencement. 

The summit of this mountain is by the Admiralty chart 3,080 feet above 
the sea, and from this there is a precipitous fall of 2,723 feet, in less than 
a quarter of a mile, to the level of Horne Lake, which is 357 feet above 
the sea. A segment of the western end of Horne Lake occupies a little 
over two-thirds of a mile upon it. It then rises again with a few not very 
great undulations, for nearly-three and a half miles, and attains a height 
of about 1,600 feet above high water mark. From this it falls rapidly 
for about two-thirds of a mile, and again reaches a gently inclined plain, 
over which it passes for two miles and two-thirds and attains the Alberni 
Canal. 


The road travelled is a trail on the right bank of Qualicum River, and 


Road travelled. leaves the coast of Georgia Strait abouta quarter of a mile from the mouth of 


the stream. For five miles it keeps about parallel with the river and with 
the traversed line, and reaches the lower end of Horne Lake. It then turns 
to the north of west, and runs close along the north side of the lake for 
about four and a half miles, crossing Qualicum River at its exit from the 
lake, which is about half a mile from its eastern extremity, and coming 
upon the traverse line, it still follows the margin of the lake, but in a 
southern direction for about two miles more, attaining its upper extremity- 


~~ » Sag J 
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en bears to the west of south for about two miles and a half, and wind- 

round the foot of a hill called View Mountain, which attains an eleva- View Mountain 
on of 1,600 feet over tide waters, on the right, it runs south-west for 1 Somss 
Boost three and a half miles in a straight line to the mouth of the Somass 

River, where this empties into the Alberni Canal at Stamp Harbor. 

The rock masses to be mentioned were all observed on or within a 
quarter ofa mile of this trail, and none of them before reaching Horne Lake. 

The chief part of this nearly level intermediate plain is probably under- 

laid by the deposits of the Comox coal-field, and to these a space of four coal deposits. 
miles has been assigned on the traverse line. The masses first seen at . 
the lower end of Horne Lake are composed of crystalline limestone. crystalline 
They were followed all along the north side, and partly round to the west 
side, in the whole of which distance they present an abrupt escarpment 

on the right hand. A quarter of a mile from the east of the lake, 

the dip is N. 48° E. < 41°, and three miles further on, it is N. 2° 

‘HE. < 55°. Reaching the west side of Horne Lake, and looking north- 

ward to Mount Mark, a drift-covered surface rises up between 300 and 

400 feet above the lake in a distance of about a quarter of a mile; and 

from this starts up a wall of limestone with an almost perpendicular face, 
presenting a thickness of probably 1,200 feet, which is again capped by a 

‘great mass of brown-weathering diorite, probably 1,000 feet thick, and con- piorite. 
‘Stituting the summit of the mountain. 

~ The diorite is of a dark olive-green color, and has a ragged fracture, 

on the surface exposed by which, when fresh, small spots of dull 
greenish-white feldspar are observed.. The rock has a felted kind 

of structure, and obscure parallel joints are observable, the walls of which 

are varnished with a brilliant black mineral, which Dr. Harrington sup- 

poses to be Delessite. The rock has something of the aspect of the masses 
observed in contact with the coal-bearing series at the Union Mine, and on 

the River Sable, and the intermediate distance between Mount Mark and 

this series may be occupied with this and allied diorites. The mass 
‘capping Mount Mark, however, after descending to the sea level in its 

dip on the traverse line, would leave a blank space of about a mile between 

it and the coal-series of which nothing definite can yet be said. 

The limestones which underlie this diorite are of whitish, bluish, dove- Character of 
grey, yellowish, greenish, and pinkish colors, the different tints running “"*"n* 
parallel conformably with the stratification. The greenish tints may perhaps 
be due to the presence of chloritic or epidotic matter. 

The calcareous masses are interstratified throughout the whole 1,200 Interstratified 
feet with well defined bands of diorite of various thickness, from the eighth cS 
‘of an inch to two feet, as far as observed, but there may be beds of much 
greater thickness that have escaped observation. In these Heuis ame 
dioritic character is well marked by the presence of crystals of black 
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. 
hornblende, some of which attain a length of half or three- -quarters of any 


inch, with a breadth of from one-eighth to a quarter of an inch, all with well 
defined plains of cleavage. These diorites, at the junction of which with 
the limestone epidote is sometimes distinctly developed, are of various 
tints of grey, from dark to light, and some of them are of a speckled aspect 
similar to masses associated with the limestones in the vicinity of Victoria, 
mentioned in last year’s report (Report of Progress 1871-2 p. 91.) Some 
of the diorite beds are of lenticular form while others are continuous ; and 
they appear to be more ee, in the lower than the upper half of the 
calcareous mass. 

The limestones appear to be highly crystalline throughout, sometimes 
coarsely and sometimes finely so, and in some parts, on being acted upon 
with acid, show multitudes of grains of silica. They are in many places 
crowded with fossils, which in the more coarsely crystalline bands appear 
to be chiefly encrinal columns. Many of the remains are replaced by silica, 
and are weathered out distinctly on the surfaces. Some of them have been 
obtained by dissolving the limestone in acid, while numbers have been 
observed in thin microscopic sections prepared by the skill of Mr. Weston 
since my return to Montreal. The following are Mr. Billings’ remarks in 
respect to them :— 


& 


Fossils. 


Remarks by ‘The fossils from Mount Mark north of Horne Lake are, 
Mr. Billings. 


1. Corals apparently of the genera Zaphrentis and Diphiphyilum. 
2. Large crinoidal columns. 

3. Fenestella or Polymorpha. 

4, A large Productus and also a large Spirdfer. 


“ They are so obscurely preserved that they cannot be determined speci- 
fically. They appear to be either Permian or Carboniferous, most probably 
the latter.” 

‘These limestones probably extend on the traverse line for three-quarters 
of a mile to its intersection with Horne Lake, which occurs about eight and 
a quarter miles from the coast. This, however, would give to their thick- 
ness about 500 feet more than actually seen. 

For the next mile and three-quarters, including the portion which passes 
over the lake, there were no exposures on the traverse line. Further on, 
three-quarters of a mile are occupied by red ferruginous rocks, green 
diorites which are sometimes slaty and frequently amygdaloidal, and 
pale green epidotic rocks. These masses .are interstratified with 
bands of bluish and greenish crystalline limestone in which no fossils 
were observed, and they are followed by green dioritic rocks, occupying 
about six asea, and dipping N. 13° HE. < 44°. Beyond this there is 
another interval of concealment of nearly a quarter of a mile. Then 
whitish, yellowish and bluish limestones present themselves, with a breadth 
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f five chains, and beyond them seven chains hold red and green slates, Red and green 
‘hese are followed by coarsely crystalline limestones of a yellowish-white atone ete. 
olor, occupying about twelve chains, and many of them crowded with 
rinoidal stems, some of which are three-quarters of an inch in diameter. 
the dip of the beds is N. 2° H.<32°, and their position on the traverse 
ne is very nearly nine miles from the Georgia Strait coast. 
_ Another interval of concealment here occupies about ten chains in width, 
and is succeeded by twenty chains of red clay slates, interstratified with 
harder red bands, to which green stripes parallel with the bedding give a 
-ribband-like aspect, while both the harder and softer red slates are again 
interstratified with beds of red and pinkish limestone containing obscure 
fossils. In the next thirty chains red and grey clay slates prevail, inter- 
stratified with bluish and dove-grey limestones, varying from six inches to 
four feet in thickness. For half a mile beyond this the strata are vertical 
_their strike at first being N. 31° W. and finally N.61° W. They consist 
_of bluish-grey and yellowish-white limestones, in beds varying from five 
inches to two feet. The larger part of this great calcareous mass shows 
_ obscure organic remains, on weathered surfaces, crinoidal columns being 
unmistakable at the end of the distance. These masses constitute the 
-yocks of View Mountain, and beyond them there occurs a valley which is View Mountain. 
half a mile wide, and about 1,034 feet above sealevel. In it the rocks are 
_not well seen, but they appear to consist chiefly of grey clay slates, inter- 
stratified with grey sandstones. On the succeeding rising ground, and on 
_ the rapid fall of the flank beyond, three-quarters of a mile are occupied 
_ by green slaty diorites, dipping N. 87° E.< 59°, underlaid by red and 
bluish-grey clay slates, which rest upon a green diorite. Here the height 
_is only 578 feet above the sea. 
We now come again upon the coal-bearing series; and about eighteen coa-bearing 
chains are occupied with a conglomerate belonging to it. It holds well et 
_ rounded pebbles of white and brownish quartzite, of from one to three inches 


in diameter, in a matrix of sand, the whole forming a strong and solid rock. 
No dips were anywhere observed in it, and it is therefore impossible to 
state its thickness. Further on there are no exposures; but the drift is 
probably underlaid by a continuation of the coal-bearing series, and the 
- ground falls gently for two miles to the margin of the sea.. The crystalline 
rocks which thus occupy the space between the coal-bearing areas on each 
side, are no doubt those which constitute the Beaufort Range of mountains. 
With the exception of the vertical portion in View Mountain, they all dip Jae at 
in one direction, namely eastward. Whether they are affected by undu- 
lations producing repetitions, has not yet been determined. But in order 
to shew in one view the supposed thickness to be dealt with in the investi- 


gation, they are here given in succession in what would appear to be a 


section of erys- descending order, although it is possible that a fold may have occunne! 


talline rocks, 


The Queen 
Charlotte 
Aslands. 
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causing a repetition of the beds :— 


Fret. 
Measures concealed between the coal rocks and Mount Mark....... 2,240 
Dark green diorites of Mount Mark.........sesseesssesseseseeeere nesses serene 1,000 
Whitish, bluish, dove-grey, yellowish, greenish and pinkish, 
crystalline, fossiliferous limestones, interstratified with dark and 
light grey iOrite...........cssecceeeesercrecrecessenneesenersrsseesenececeeeen as 1,700 
Measures Concealed....isccceccecsesseceverensecnscceneeeesecesecetesensueeees 3,332 
Red ferruginous rocks, green diorites, which are often amyg- 
daloidal, and epidotic rocks, with interstratified bands of 
bluish and greenish et feces THM STONES co.eccncccsenanacrnsanccatmnese ay uety Lane 
Measures concealed......0.0...... eden leceischu so Mtoeniaiaeanctaeea ce em eO 
_Whitish, yellowish, and. bluish Ticneatones.. sassaner sees anceeeesnennonnses 176 j 
Red ferruginous rocks and slaty diorites, underlaid by yellowish, i 
coarsely crystalline limestones, some of them crowded with 5 
crinoidal stems and with thin strings of what appears to be 
GOON bC een a-merenerertsseneeannas 308 
Measures Concealed..........:ssssssssesseeeeseessenteceeceeas of tecneessenctecnen 154 
Red clay slates, interstratified with hard red bands striped with 
green, all interstratified with red and pinkish limestones with 
Obs Gi PG) LOSSUS..n2:<sansin-asase saree oincaadacsnesinaassyseede <tiumalsisnanzaneniarnse> 880 
Red and grey clay slates, interstratified with bluish and grey 
MES TOWOBS aens sscsatinps casas nndinannashquaremantscemusinesei's- ous senisanincsancn i 1,320 
Bluish-grey and yellowish-white limestones, shewing obscure 
fossils in most parts, but distinct crinoidal columns at the base. 
These beds constitute View Mountain..........2..sssecsecsercecereseeee 1,760 
Grey clay slates, interstratified with grey sandstones................-. 968 
Green dioritic slates, followed by bluish-grey clay slates resting 
ON STCCNAGIONINC. sn...ne-cenissnnsnienacusee hanshn-incaqnsledehspienanniaesetl euere 2,112 


How far this great mass of rocks may descend in the series of geelogical 
formations, it would for the present be premature even to conjecture. 


CoaL-BEARING ROCKS OF THE QUEEN CHARLOTTE ISLANDS. 


The Queen Charlotte Islands consist of a group, situated between lati- 
tudes 51° 50’ and 54° 20’ north, and longitudes 181° and 135° 04 west. 
With an east and west breadth of seventy-five miles on the north, it has a 
length southward, with a gentle curve to the east, of 175 miles, gradually 
tapering to a point, the different islands being separated by narrow chan- 
nels running transversly. Of these islands the two principal ones, as has 
already been stated, are Moresby Island on the south, and Graham Island, 
the larger of the two, on the north of Skidegate Channel. 

That part of the channel which runs continuously across the Queen Char- 
lotte group, presents a curve which bears south-westward from the east 
entrance, and gradually turns west to Buck Point, situated on the open Pa- 
cific coast. Between nine and ten miles south-westward from the east 
entrance, at Dead-tree Point, are Alliford Bay and Leading Island. West 
of this is Maude Island with Lina Island north of it, and what may be 
called South Island on the other side. 

Maude Island is the largest of the three, and between it and Lina 
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land is the entrance to what may be called the north-west arm, along the 
orth side of which are Anchor Cove, about twelve miles from the eastern 
entrance of Skidegate Channel, and Shallow Bay, a third of a mile further 
. Separated from the latter by a bold volcanic promontory called Steep 
oimt, is a deep narrow recess, which is termed Long Arm or Bay. 
It forms the extremity of the north-west arm, and the bight of it is seven- 
teen miles from the eastern end of the channel. 


_ several years ago the Queen Charlotte Coal Mining Company opened 
-™mines upon it at Cowgitz. On my way to this place I observed the out- 
_ cropping edges of some of the coal-bearing strata at Cumshewas Harbour 
on the east side of Moresby Island. While staying at Cowgitz, coal was 
- shown me from a place called Massett, on the north end of the island and 
- about fifty-seven miles distant. 
e Between Cowgitz and Massett there is said to be spread out eastward 
_ towards the coast a level country well suited for agriculture, bounded on country suitea 
_ the west by a high range of volcanic rocks (some of the peaks being 3,000 Be ase: 
and 4,000 feet above the sea). Under this it seems probable that 
_ the coal-bearing rocks may lie in the form of a north and south trough, rrougn. 
prolonged a short distance southward into Moresby Island, the whole 
length being about eighty-four miles. The rocks in this trough, as far as 
_ a very superficial inspection has enabled me to ascertain, appear to be the General divi- 
_ following in ascending order :— cee 
1. Lower Shales with Coal and Iron Ore. 


2, Coarse Conglomerates. 
3. Upper Shales and Sandstones. 


1. Lower Shales with Coal and Iron Ore. 


Tn this division black argillaceous shales with a white streak are inter- gyates, coal and 
“stratified nearly throughout with dark grey sandstones, varying in Broa Ore. 
thickness from six inches to a foot, and a mass of about 100 feet occupies 

& position apparently near the middle. The coal-seams and iron ores 
appear to characterize the base, but I have as yet seen these only in two 
localities, one of them being the claim of the Queen Charlotte Coal Min- 
ing Company at Cowgitz. 

In this neighborhood, Hooper’s Creek, which has its source on Seymour yoopers 
“Mountain and meets the black shales at its foot, flows thence for nearly a “'* 

mile south-eastward in the strike of the shales into Shallow Bay, about 

a third of a mile westof Anchor Cove. On the south-west side of the 

creek, the shales rise rapidly, leaning in a nearly vertical attitude against 
_a spur of the volcanic rocks which have been mentioned as bounding the 
coal-trough. From the bed ofthe creek, ata point nearly a mile up its course, 

and 448 feet above the sea, an adit-level, called Hooper’s Creek tunnel, has 1. os crook 
been driven in a bearing N. 69° W., for 190 feet, through vertical beds tunnel. 


Coal-seam, 


‘ 


Second and 


third tunnels. 


Coal-seam. 


Shaft. 


Hutchison’s 
tunnel. 


Second shaft, 
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of black shale, studded with nodules of clay iron-stone, which constitute 
perhaps a quarter of the mass, to a seam of coal. It then proceeds in the 
coal in a bearing N. 58° W., gradually turning to N. 29° E., in a distance - 
of about 450 feet. ‘Trap rock appears to form the western side nearly | 
all the way. The coal is good anthracite, and where first struck in the 
tunnel its thickness was from two to three feet, but it soon increased — 


to a little over six feet, and continued so for sixty or seventy feet. It 


' then became mixed with black shale and iron-stone for seventy or eighty 


feet, and in this portion the coal had to be separated by hand picking. © 
The tunnel continued for about fifty feet further, but I could not convince 
myself that any coal at all was present towards the extremity. This bed ~ 
is called “ the six feet seam.”” 

“About nine chains on the strike of the measures from where Hooper’s | 
Creek tunnel struck the coal, another tunnel had been driven at a lower 
level by seventy or eighty feet, and a third one about five chains further 
on the strike, and seventy or eighty feet still lower. On the mounds of 
débris excavated from these I could not find a trace of coal, which could 
not have been the case had but a small quantity been brought out. The 
inference is that no coal was met with, or so little as not to be worth work- 
ing. 

About nine chains across the measures in a bearing N. 35° E. from 
the coal-seam mentioned; and therefore above it stratigraphically, there 
occurs another seam. ‘The following is an ascending section of the strata 
which are here vertical : 


Ft. In 
Coal *good “anthrachte..:. csccnescssesteceetstevelacsceniceonedatend sacdoaee nies 0 6 
Black ancills coous shales weceedecsssessaccnseasdcosecscnice rect tee eee 4 6 
Coal, good anthracite, called “the three feet Seam” .........ceeceseensnneee 2 as 
Black argillaceous shale, with nodules of clay iron-stone ........0+++ «+ 1b tee: 
(Grey trap, or it may be altéred sandstone......ssccccecsenseerecesce eoeeee ees 8 0 

26 5 


A vertical shaft had been sunk in the seam, and a good deal of good 
hard coal had been taken from it. The top of the shaft is 540 feet above 
the sea, but, at a lower level by 193 feet, an adit called Hutchison’s tunnel 
had been driven to intersect it. The seam on being struck is stated by 
Mr J. J. Landale, a civil engineer and coal viewer, to have been thin. 
How thin is not mentioned. It is presumed, however, that it was not 
workable, and the excavation in the shaft having been abandoned before it 
reached the tunnel, it is supposed that the seam had diminished to an 
unworkable thickness in descending. 

The strike of the measures immediately near the vertical shaft appears 
to be 8. 18°H., and about eight chains in this bearing from it, there is an- 
other, which is said to have been sunk in coal, but I could not observe 
any interstratified in the shale at the top of the pit, and there were but 
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mall indications that any had been landed on the surface. A third shaft rnira shart, 
situated about three chains further on, and said to be forty feet deep. 
ere several tons of dull, earthy, impure coal lay on the surface, and I was 
informed that some bright, good coal had been carried away ; but I could 
_ perceive no fragments of it remaining intermixed with the other. Both of 
_ these shafts had been abandoned. op, 
_ Towards the last mentioned shaft, and upwartls of 300 feet lower in level, 
an adit called Wilkes’ tunnel, has been driven from Robinson’s Creek (a witkes’ tunel. 
_ tributary of Hooper’s Creek ) sufficiently far, apparently, across the mea- 
_ sures to have reached this coal,but the seam was not met with in it. At the 
_ extremity of the excavation, however, there occurred a black, tough, carbon- carbonaceous 
_ aceous shale, with a black powder, a conchoidal fracture and an earthy eg 
aspect when freshly broken. Jn sitw it is traversed by irregular cracks,split- 
_ ting it into smallish fragments, the surfaces of which were often slicken- 
- sided, and presented a brilliant black polish, withan occasional thin film of a 
_ greenish, probably magnesian mineral. In some of the cracks there were 
veins of quartz having a coating of the same mineral.* ‘This shale was 
_ marked by the occurrence of a bivalve shell resembling a Unio. A mere 
filament of coal was intersected in the tunnel near its mouth, and this may go, ~ 
correspond with a three-inch seam occurring at the mouth of Hutchison’s 
‘tunnel. Thestratigraphical place of this would be about 200 feet above 
the three-feet seam, and the strike of the three-inch seam in Hutchison’s 
tunnel is N. 10° W., which would sufficiently correspond with that of the 
three-feet coal. The whole band of strata from the six-feet seam, compre- 
_hending a thickness of more than 800 feet, would thus appear to be running 
for a spur of volcanic rock, thrown eastward from Mount Seymour, while 
the three-feet seam reaches without any deflection to within four chains of 
it. This appears to me a pretty strong evidence of the existence of a fault, pautt. 
which seems to be farther corroborated by a sudden change in the strike 
of the measures. : 
From a report by Mr. Landale to the Queen Charlotte Coal Mining ae Lande) 
Company, it appears that some exploratory work had been done on Rob- 
inson’s Creek, above Hutchison’s tunnel. ‘Trials were made in three 
- places of poor, soft, dirty coal, nine and seven feet thick, and in two where 
coal of a fair quality occurred in a seam of two feet. But, unfortunately, 
not having been made aware of this at. the time I was on the ground, I can 
only avail myself of it to show that the strike of the measures immediately 
beyond the mouth of Hutchison’s tunnel changes to north-east, and Mr. 
James Deans, my assistant during the summer, having been employed by 
the Queen Charlotte Company to undertake explorations on their behalf 


* Mr. Hoffmann has since the above was written ascertained the mineral to have the 
following composition :—Silica 36.54, alumina 28.76. protoxide of iron 16.677, lime 1.82; 
megnesia 2.667, water 13.733=100.197 . 3 


Slaty Creek. 


Continuity of 
Coal-seams. 


Number Two 
Coal Mine. 


Extent of coal- 
bearing strata. 


during the months of October and November, succeeded with much difficulty, 
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owing to continued rains, in cutting trails through the heavily timbered lands, 
and in tracing these north-eastward seams as far as Slaty Creek, a dis- 
tance of between three and four miles. In this distance coal-seams were 
observed on most of the streams he crossed, showing that whatever varia- 
tion there may occur in their quality and thickness, they are at any rate 
continuous. The strata for the whole distance preserve their vertical atti- 
tude, and they are all along backed td the north-west by lofty escarpments 
of volcanic rock. 

In an opposite direction,-that is to say south-eastward from Hooper’s 
Creek tunnel, for about three-quarters of a mile, to Shallow Bay, but little 
is seen of the strata except at the pits and tunnels previously described as 
having been sunk and driven, with but indifferent success, in search of the 
three-feet coal-seam. On the west side of Shallow Bay, about twenty 
chains below the mouth of Hooper’s Creek, the trap comes visibly in con- 
tact with the black shales, being apparently thrown forward a little to the 
eastward on the south side of a fault running about N. 73° E. 

In a bearing S. 47° E. from this, there is on the south side of the north- 
west arm, about a mile S. 30° E., from the wharf in Anchor Cove, and 
about 200 paces inland, what is called “Number Two Coal Mine.” It is an 
excavation of about twenty feet, bearing S. 67° E. on a seam between two 
and three feet thick of culm, holding lumps of anthracite. The black 
shale on each side of it is characterized by the presence of disseminated 
nodules of clay iron-stone similar to that at the Hooper’s Creek seam. 

My own examination did not extend further in this direction, but it is re- 
ported by the Indians that a well marked seam of coal occurs about four- 
teen miles hence in a south-easterly direction, apparently agreeing with 
the general strike, on the south side of Skidegate Channel. This would 
give an extent of at least twenty miles to the coal-bearing strata which 
have thus been partially examined, and the facts mentioned indicate a 
general presence of coal in it, however much what may be considered the 
same seams may vary in their distances from one another on the strike, in 
their thickness and their qualities. It is very probable that irregularities 
and interruptions may prevail here, similar to those which have been 
observed in the Vancouver Island deposits, and, according to the informa- 
tion you have given me, occur also in the mesozoic coal-seams in Australia. 

It would require a much more detailed exploration than I had time to 
give to pronounce with any chance of accuracy upon the extent of these 
irregularities in the Queen Charlotte Islands, but the possibility of their 
occurrence should always be kept in view by those endeavoring to turn 
the seams to practical account, and some cheap but careful system of trials 
along the outcrops ought to be instituted in the first instance to ascertain 
the probable quantity before any great outlay is made upon works intended 
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tc be permanent. This is usual even on. 5 very regular seams 
f the Carboniferous era, and it is certainly much more required in 
deposits of a more recent age, which may have had their origin from 
ft instead of growth in situ. 
Nothing can be better or more substantially constructed than the wharf, wharf, houses, 
‘the Housed: tramways, inclines, dumping-sheds and tunnels of the Queen 
‘Charlotte Coal Mining Company, and it is much to be regretted that their 
“efforts have not been more successful, 
On Slaty Creek near the base of the band of coal- bearing black shales Quarry of car- 
“now under description, and close by the volcanic rock, there occurs a shales on Slaty 
quarry which has been excavated by the Indians. It has a depth of three oe 
or four feet,a breadth of four or five yards, and a length of between 
eighty and ninety yards. It has been worked for the purpose of obtaining 
| oe of carboniferous shale similar to that occurring in Wilkes’ tun- 
- These the Indians carve into tobacco pipes, numberless grotesque i 1M- Indian cary> 
t 7 and musical instruments resembling flutes, to all of which they give a" 
| good polish. ‘The shale occurs in eneeakee Sane of two or three feet 
in the thickest part, and from eight to twenty feet long, which are interstra- 
tified with a light grey not very hard sandstone. In the patches occur an 
abundance of flattened stems and leaves, sometimes infiltrated with the 
greenish mineral already alluded to, and many thin irregular patches of 
anthracite sometimes a tenth of an inch thick. Whether this description 
* of stone occurs at any other horizon in the shales of this division, or in other 
"parts of its distribution has not yet been ascertained. With reference to 
it, Dr Harrington says: 

“This rock shows no tendency to cleave into laminz until it is ignited, Note by Dr. 
but breaks with a true conchoidal fracture. Its color is greyish-black upon 
‘fractured surfaces, and black when polished. The specimen given me 
for examination is slightly jointed, there being two series of joints nearly at 
right angles to one another, and nearly at right angles to the plane of the 
bedding. The joints are partially filled with a soft white mineral which 
has not as yet been analysed. 

‘‘The rock has a hardness of about 24, a specific gravity of 2.88-2.89 
and readily takes a fine polish. When fragments are heated in a crucible 
they decrepitate with considerable violence, and split up into numerous 
thin lamine. ‘These, upon removing the cover from the crucible and 
burning the carbonaceous matter, become reddish-grey in color, Before 
the blowpipe the rock decrepitates, turns reddish-grey, and fuses with 
difficulty on the edges to a black scoria which is attracted by the 
magnet. 

It is partially decomposed by sulphuric acid. 

The following analysis shows it to be a hydrated silicate of alumina and Asean at 
iron with several per cent of carbonaceous matter : 
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The disseminated carbonaceous matter appears to be the cause of its 
being susceptible of taking a fine polish.” - : : 
On Slaty Creek the division has a breadth of perhaps three-quarters of 
amile in a south-eastward bearing. From this the band runs southward 
to Anchor Cove, where its breadth is diminished to less than half a mile. 
The summit of it then sinks under a strip of conglomerate, and rising again 
runs along the coast to a point about halfa mile north from Cowgitz. 
The summit here folds apparently over an anticlinal, and strikes eastward 
across the north-west arm to a point near Christie Bay, running in this 
direction about two miles. It has here a breadth in a south-western di- 
rection of about a mile and a half to the volcanic rocks in the neighbor- 
hood of “* Number T'wo Coal Mine.”’ From this the band has a southward 
trend to Skidegate.Channel, on the south side of which it gradually turns to 
the eastward, and, folding under the axis of the general trough, comes upon 
the channel again with a breadth of about a mile and a half, the base reach- 
ing to. within a short distance of Alliford Bay. In its northern course 
thence it composes South Island, all of Maude Island, except a small part 
of the west end, and the whole of Lina Island. The summit comes 
upon Graham Island again at the Narrows between it and North Island, 
shewing a breadth on the shore of the former of about two and a half 
miles: thence its course northward can for the present be only conjectured. 
The thickness of these shales has not yet been determined, but on both 
Organic re- sides of the trough they are characterized by abundance of organic remains. 
cress These are met with in the interstratified sandstones, as well as in the shales, 
but they are more numerous in the latter, and particularly in the lower 
part of them. It is unnecessary for me to allude to them further as they 
are described in appended notes by Dr. Dawson and Mr. Billings, the plants 
by the former, and the shells by the latter. 


2. Coarse Conglomerates. 


Conglomerates. These conglomerates are composed of well rounded pebbles, varying ir 
size from a quarter of an inch to seven or eight inches, and appearing t¢ 
consist chiefly of diorites, of light grey and yellowish-brown colors, held it 
a matrix of brown silicious sand with which they are well mixed up, the 
mass showing indications of very fine bedding. The base of the mass, how 
ever,becomes finer in some places than in others,presenting then the charac. 
ters of sandstone. ‘The country which these con glomerates occupy exhibit 
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a broken surface, and a series of small islands immediately west of North 
_ Asland rise abruptly from the water to heights of 100 and 150 feet. Where 
_ the band reaches Graham Island, on the east side of the trough, it presents 


(2 


\ 


_ thickness. 
- On Graham Island the band comes southward towards Skidegate Chan- 
nel, on both sides of the trough, with a breadth of about a quarter of a mile. 
~ The summit on the west side reaches the north-west arm of the channel at 
the mouth of Slaty Creek, and, after sweeping round under the water for 
_ three miles and a half, again reaches the coast, nearly north of the western 
extremity of North Island. The course of the base has been indicated in 
giving the summit of the lower shales. This part of the mass runs into a 
long spur as it approaches Anchor Cove, which seems to be prolonged 
with a curve to the eastward in a strip that oceupies the shore between 
Cowgitz and what is called South Point. Further south these conglome- 
_ rates fill an east and west breadth of seven miles and a half, occupying 
about a quarter of a mile at the west end of Maude Island, the remainder 
being on the promontory between the north-west arm and the western 
part of Skidegate Channel. On Moresby Island, along this channel, their 
breadth is about the same, but the distance they occupy to the south on this 
island, on the axis of the trough, must for the present be conjectured ; it may, 
however, be between three and four miles. 


3. Upper Shales and Sandstones. 


These shales are by no means so black as the lower band, their dark- 
est tint being a brownish or blackish-grey, and most of them are somewhat 
arenaceous. They are interstratified with sandstones, generally from three 
to six inches thick; but a band of about thirty feet occupies a position 
which is conjectured to be about seventy feet from the base. 
Approaching the conglomerates, some twenty or thirty feet are inter- 
stratified with beds of reddish-weathering, greyish-brown, argillaceous 
dolomite, varying in thickness from two to six inches, but constituting 
the chief part of the mass ; and these seem to forma passage to the con- 
glomerates, the tops of which hold a few of the magnesian layers. Only 
one fossiliferous bed was observed : it was at the top of the highest part 
geen, which may be about 200 feet from the base, though it has not yet 
been determined that this constitutes the summit of the band. 


Sorts, Ve@eration, &c. 


South and south-west of the prairie land described last year (Report of 
Progress 1871-72, p. 94) as extending eight miles from Comox up the 
Courtnay River, the country is heavily timbered on the Puntledge and its 


a cliff of nearly 500 feet in height, and it must thus attain to atleast this 


Upper shales 
and sandstones, 


tributary, Brown’s River; and the soil which supports the timber on the soit. 
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lower parts of this, very much resembles that of the prairie, being 


_ gnuff-brown when dry, and black when wet, and nearly destitute of peb 


But on the more elevated portions, the color of the dry soil is of a dull 


brown, and it holds many well rounded pebbles of the crystalline rocks, — 


not exceeding on an average the eighth of an inch in diameter,though a few 
up to seven inches may be occasionally met with. 


- The chief part of the timber seems to grow as large on the one soil as on 


the other. Beneath the brown soils on the Puntledge, from its junction 
with the Courtnay up to its junction with Brown’s River, cliffs, in which clay 
and sand are interstratified with one another, are occasionally met with, 
varying in height from 100 to 150 feet. 


On the line of the projected tramway to the Union Mine, the soil is well ; 
seen. It consists chiefly of the pebbly variety, but ina few parts openings: — 
occur, varying in extent from half an acre to seven or eight acres; and in » 


these the soil resembles that of the Comox prairies. These soils prevail 


here for six miles from the coast, and reach for the same distance on the — 


Trent River., On the Sable their breadth is limited to two miles; south- 


west from which the surface rises rapidly into rocky hills from 1,000 to © 


4,000 feet high, while two anda half miles further back the peaks of the 
Beaufort Range attain from 4,420 to 5,420 feet above the sea, according 
to the Admiralty Chart. 


On the north-east side of Denman’s Island, cliffs of interstratified sand — 
and clay extend from Buck Point at the north to Kamas Point, and for — 
two miles beyond, rising to heights of from 100 to 300 feet, as already — 
stated. The interior of the island is generally covered with a thick growth — 


of forest, and, excepting where the conglomerate rocks of Division C come 


sto the surface, is well adapted for cultivation. Cliffs of sand and clay 


similar to those on Denman’s Island occur on Hornby Island. From 
Shingle Spit to Point Phipps, and for about a mile and a half beyond, 
they rise to‘heights of from twenty to eighty feet. At the top of these a 
narrow strip of good brown soil prevails. It eccurs also east of Point 
Norman, and at the head of Tribune Bay, extending to the north-east 
coast. On it there is some good prairie land. 

In connection with these prairie soils it may be mentioned that Mr. 
George McFarlane of Comox shewed me a field of six acres from which he 
had just obtained nine tons of oats. .This, allowing the ordinary rate of 
thirty-two pounds to the bushel, would be a yield of ninety-two bushels to 
the acre. From a turnip field of two acres which I saw before leaving the 
neighborhood, Mr. George Robb, at my request, sent me in November last 
to Victoria a Swedish turnip weighing twenty-six pounds and a half, 
When I left Comox in the beginning of October there appeared to be a 
great number, judging by comparison, which would weigh at least twenty 
pounds. ‘The soil of the oat field was of the rich prairie variety without 
pebbles. The turnip field possessed the pebbly variéty.. 
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Scale. One Mile to One Inch 


N° 2. 
Section of the Comox Coalfield on the Trent River. 


Comox Harbour 
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stay on the Queen Charlotte Islands was too short to enable me Fitness of the } 
ther many facts in regard to their fitness for agricultural 1 Totteloisnde or 
ement. The forest trees appeared to me to equal in size those of Van- atone 
uver Island. In several places spruce trees were measured, and at 
nfeet from the ground they were found to be thirty-six and a half feet 
circumference, while they ran up straight without a branch for 100 feet. 
dar trees (Thuja gigantea) were observed of not less magnitude. The 
Indians raise potatoes in openings which occur in the woods not far from 
the coast, and, where I saw them, the crop, in every case, appeared to be a 
good one. In one place near the company’s tramway, where seed had 
been accidently dropped, timothy grass had sprung = to a height of six 
feet three inches. 
The general surface of the Islands, though in some places mountainous, 
is not what might be termed rocky, the hills being for the most part, as the 
Indians informed me, covered with soil, and in the northern part of Graham 
Island there is said to be a good deal of level land. 
_ The rain-fall appears to be greater than on Vancouver Island, and in pain-fat 
this respect the country might be compared with the United Kingdom. 
There i is, however, on the volcanic range, which bounds the coal-field to 
the west, occasionally an excess of wet weather. 
Erratic blocks, generally well rounded, and consisting chiefly of gneiss grratics. 
and granite, were occasionally met with as all parts of the country examin- 
ed, but usually at distant intervals. But on the Union Mine tramway 
road, a little beyond the third mile from the coast, a quick rise takes place * 
in the surface, and here the ground for a short distance is closely packed 
with well rounded boulders, varying in diameter from one to three feet. 
The only places where ice-grooves were observed, were in the neighbor- ree.grooves. 
hood of Victoria. On the outside of the harbor they run8.15, W. On 
the south side of James Bay, at the end of the ee they run 8. 19° W., 
and at the upper end of Fort Street they are 8. 13° W. 


I have the honor to be, Sir, 
Your most obedient servant, 
(Signed,) JAMES RICHARDSON. 
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‘APPENDIX I. TO Mr. RICHARDSON’S REPORT. — 
BY he aed : 

Principat Dawson, LL.D., F.R.S. 

Note on the Fossil Plants from British Columbia, collected by Mr. James 
Richardson in 1872. : 4 


McGrtt Cotiece, MontreaL, May 8, 1873. 

My Dear Srr,—I beg leave to send herewith notes on the specimens 
from British Columbia which you were so kind as to submit to me. I 
have felt much interest in thése plants, many of them so well preserved, 
and only regret that the want of complete series of the modern trees of 
British Columbia and other parts of the West coast, has prevented more 
detailed comparisons of the fossils with their modern successors, which in. 
some respects they so much resemble. I hope, at a future time, that this 


I remain, 
Your obedient servant, 


J. W. Dawson. 
A. R. C. Selwyn, Esq., F.G.S8., 


Director of the Geological Survey of Canada. 


Tn my note of last year on the plants collected by Mr. Richardson in 
1871, I referred to specimens of fossil coniferous woods from the coal-field 
of Nanaimo, Vancouver Island. Mr. Richardson’s collections of 1872 
include a much larger number of specimens of fossil wood from the Queen — 
Charlotte Islands, Norris Island and Hornby Island, all of them appar- — 
ently from Mesozoic rocks, and many of them associated with characteristic — 
marine shells of Cretaceous or Jurassic Genera. They are principally — 
drift trunks, though probably from not very distant land, and some of the 
specimens have been bored by Teredine mollusks. 

Mr. Weston, the lapidary of the Survey, has prepared upwards of a 
hundred excellent slices of these fossils, all of which I have carefully ex- 
amined, with jhe following general results :— 


I. ConrFeRous Woops. 


These are by sauch the most abundant in the collection, ranging in age 
from the probably Lower Cretaceous or Jurassic beds of the Queen Charlotte 
Islands to the probably Middle and Upper Cretaceous of Vancouver 
Island and Hornby Island. They may all be referred to the genera 
Cupressoxylon and Taxorylon, or in other words are allied to the modern 
Cypresses and Yew trees, which range with very little modification of 
type from the Mesozoic to the modern period. 
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Cupressoylon. 


This genus is characterised by distinct concentric rings of growth, characters of 
ey round discs or bordered pores on ihe walls of the fibres in one or two Ronee 
q series, resin cells (which are, however, often very obscure in the fossil. 
_ Specimens) and simple medullary rays. 
r - One of the most common woods of this type in the collections from 
e Beene Queen Charlotte Islands, Vancouver Island and Hornby Island, is of 
_ the same character with the wood of the modern Sequoia gigantea of 
- California, and probably belonged to an allied tree. 
_ Another from Vancouver Island, with two rows of pores on each fibre, 
is scarcely distinguishable from specimens of the ordinary California Red- 
- wood, in the collection of Prof. Gray, of Cambridge, who has kindly given 
me specimens for comparison. 

Another species differing from the above in its very short medullary 
_-Yays, and having one row of pores on the walls of the fibres, occurs at 

Queen Charlotte and Vancouver Islands. 

Two others, with well developed resin cells, and one row of pores on 
- the fibres, are found at Vancouver Island alone. 

I do not think it necessary to attach specific names to these trees, at 
least until I can compare them with more complete series of woods from 
the west coast. It is sufficient to know that they indicate several species 
of C ypress- -like trees not very dissimilar from those at present existing in Pypressike 


the region. 


Taxoxylon. 


This genus is characterised by concentric rings of growth, by wood- fiinus Ta#ony- 
cells with spiral fibres, in addition to the bordered pores, and by simple 
medullary rays. 

_ here appear to be in the collection three species of this genus, two 

~ from Vancouver Island and one from the Queen Charlotte Islands. They 
have the characters of modern taxine woods, modified a little probably by 
the long maceration in water which they have sustained. Many of the 
modern taxine trees are remarkable for the toughness of their fibre, aris- 
ing apparently from a less firm lateral adhesion than usual of the Beit, 
fibres to each other, and, also, perhaps, from the peculiarities of their 
ligneous lining. ‘This laxity of the tissue becomes exaggerated in 
the -water-soaked fossil specimens, so that in cross section the wood-cells 
appear as if round within, and separated by intercellular spaces, the ap- 
pearances recalling those in the Devonian Prototavites, which, however, 
presents them in a still more exaggerated form. The study of these more 
modern taxine trees has served to confirm my belief in the interpretation 
I have given of the Devonian prototype of Taxinez. 


Two species of 
Oak. 


Resemblance 
to European 
oaks. 


Bireh wood. 


Poplar. 
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IL. ANGIOsPERMOUS HXOGENS. 


Wood of this class is not so abundant in the collection as coniferous 
wood; but it is of much interest as exhibiting the existence in the Creta- 


ceous period of the same modifications of wood which exist at present, and: 


as corresponding with the leaves of exogenous.trees found in the coal for- 
mation of Nanaimo. 


~ Quercus. 


Two species of oak occur in the collection. One is from the Upper: 


Cretaceous shale of Hornby Island. The other is from the Cretaceous coal- 
field of Vancouver Island, at Trent River below the Falls, or according 
to Mr. Richardson’s sections, about 3,000 feet lower than the Hornby 
Island beds. 

Quercus, No. 1. Hornby Island.—This has very large medullary rays 
of many series of cells, the ducts small, uniformly scattered and annular. 
Of the species with which I have means of comparison, it most nearly re- 
sembles Q. ilex of the south of Europe, but has larger medullary rays. 
The specimen is a fragment of a decorticated stem about six inches in 
diameter, and to the naked eye has much the appearance of a blackened 
fragment of the wood of Q. suber. 

Quercus, No. 2, Vancouver Island.—The medullary rays are nar- 
rower than in the last, and more dense. The ducts are more collected in 
the vicinity of the rings of growth, and are apparently dotted. The speci- 
men is a fragment of wood in a nodule. 

Both the above species have more resemblance to European oaks than 
to those of Hastern America ; and unfortunately I have not yet been able. 
to procure specimens of the wood of the modern oaks of British Columbia. 
for comparison. 


Betula. 


One specimen from Vancouver Island, a fragment of a stem about 
three inches in diameter, and with a very smooth external surface, pre- 
sents the characters of Birch wood, and is not very dissimilar from the 
modern Betula papyracea. It has clustered ducts, evenly disposed and 
dotted on the walls, and thin-walled wood-cells. The medullary rays are- 
narrow and frequent, of about three rows of cells. 


Populus. 


This is also a specimen from Vancouver Island. It is a small knot or 
base of a branch, imbedded in a nodule. Its structure is not dissimilar 
from that of Populus balsamifera. The wood has infrequent scattered ducts 


pc ae medullary rays of one series of cells. Its growth rings are 
distinct. 
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EXPLANATION OF PLATE. 
CYCADEOCARPUS (DIOONITES) COLUMBIANUS, N.S. 


Fruit, side view, natural size. 
Fruit, basal view £ 
Section of Fruit ee 
(a) epicarp, or testa; (b) space occupied by structureless calcite; (c) endocarp 
or tegmen (d) nucleus. 
Petiole, natural size. 
Cross section of the same, shewing bundles of fibres. 
The same magnified. 
(a) cortex; (b) cellular tissue; (c) burdles of fibres. 
Portion of the same more magnified. (Reference letters the same.) 
Transverse section of one of the bundles, highly magnified, shewing lacune and 
fibres. 
Longitudinal section of portion of petiole magnified. 
(Reference letters as in fig. VII.) 
One of the “ gum-cells” magnified. 
es shewing transverse markings. 
Portion of aleaf magnified, shewing bundles of fibres with transverse markings, and 
intervening cellular tissue. 
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oy le yds : pb addtional evidence ot the: fact already comment: 2 
by Lesq x se eo that in the Cretaceous ie the en a 


T1..Cycapzan. 
Cy cntacarcat (Dioonites) Columbianus, N.S. (Plate Te} 


3 This is a large and beautiful fruit, showing its internal structure, and 
associated with fragments of petioles and leaves, which, from the similarity 
“of their tissues, I regard as probably belonging to the same species. I 
shall, therefore, describe under this head these different organs, in the 
hope that future discoveries may make good my judgment as to their 

___ Specific identity. 

(1) Fruit. Broadly ovate or nearly oval. Surface smooth, but with traces Des cription of 
of indented longitudinal bands. Apex rounded or obtusely pone Base" 
showing a broad surface of attachment, with a ring of scars of about 
twenty-two fibrous bundles which probably passed upward on the outer 
vind. Length of largest specimen, 5.25 centim. Largest transverse 
diameter, 4.5 centim. Length of a smaller specimen, 4 centims. Largest 
transverse diameter, 4.25 centim. ‘This smaller specimen has probably 
been vertically compressed. 

When sliced, it shows an epicarp (or testa) of large and rather thick- 
walled hexagonal cells, without auy fibres or vessels. Within this isa 
narrow structureless ring filled with calcite, and probably a result of shrink- 
age. This encloses the endocarp (or tegmén,) which is thin and composed 

‘of fine cells, and apparently lined with adense membrane. The nucleus, 

which was large, has entirely disappeared, its place being occupied by 

structureless calcite. 

(2) Petiole. This is a slightly flattened cylinder, two centimeters in Description of 
diameter. Externally it has a thin bark of small elongated cells, arranged ee 
in little groups in a radial manner. Within this is a continuous tissue of 
hexagonal cells, interspersed with what seem to be gum or proper-juice 
célls) darker in color, and each enclosed in a sheath of smaller cells. This 
cellular substance is traversed by about 45 bundles of fibres pr esenting in 
the cross section a somewhat hippocrepian arrangement. ‘Thirty of these 
bundles, in the cross section, form a circle a little within the bark—the 
larger bundles being at the lower side. At the upper side is one bundle 
larger than those in its vicinity and of a round form, and from either side 
of this the remaining bundles form a deep loop extending considerably 
beyond the centre of the petiole. Hach bundle consists of fine fibres 
radially arranged and coarser outside, and with these are from one to five 


Description of 
leaves. 


General cha- 
racters of plant, 


Ferns. 


Geological rela- 
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lacunze, which in the longitudinal section seem to be oval intercellular _ 


spaces. The fibres show in places a delicate transverse or pseudo-scalari- 
form marking similar to that in modern Cycads. 

(3) Leaves. These have the structure well preserved, though in a frag- 
mentary condition. The fragments are parallel-sided, about half an inch 
wide, thick, and traversed by strongly developed parallel fibrous bundles, 
imbedded in delicate cellular tissue. Hach bundle is enclosed in a sheath 
of dense cells, and some of the fibres show the barred structure already 
mentioned. Between the principal bundles are secondary nerves, each 
consisting of a single, perhaps laticiferous, vessel. The epidermis is com- 
posed of dense irregular cells. The structures are similar on the whole 
to those in the pinnules of the leaf of Dioon, though they also remind an’ 
observer of the leaves of Yucca gloriosa. 

On the supposition that the above described organs belong to one and 
the same plant, it had no doubt a thick though perhaps short stem, large 
compound leaves having their divisions thick and rigid, with parallel veins, 
fruits or large naked seeds, supported on massive peduncles, or sessile on 
a common peduncle, and when mature furnished with a thick and pro- 
bably dry cellular coat. No true vascular structures are apparent in any 
of the specimens. These characters would point to the Cycads; and, 
perhaps, nothing of this kind more nearly approaches to the fossil than the 
modern Dioon edule of Mexico, of which this may be regarded as a cre- 
taceous predecessor. It may, I think, very properly be placed in the genus 
Dioonites created to receive certain fossil cycadeous leaves from the Mes- 
ozoic of Europe. ‘The fruit, if described by itself, would go into the 
genus Cycadeocarpus. 

The specimens are from the Lower Cretaceous or Jurassic of Skidegate 
Channel, Queen Charlotte Islands. - 


IV. Fiuicgs. 


Pecopteris.—The shales of Hornby Island along with many obscure 
vegetable fragments, contain pinnee of a fern approaching in outline to 
Pecopteris Phillipsi of the English Oolite, though of much smaller size. 
As its venation is not preserved, I think it best not to give it a name. 


GEOLOGICAL RELATIONS. 


The fossils from the Queen Charlotte Islands, consisting entirely of Pines 
and Cycads, while decidedly Mesozoic, would indicate a somewhat old 
stage than the others, say the Jurassic or Lower Oretaceous, es 
The fossils from the coal-field of Vancouver Island, embracing, in addi- 
tion to coniferous trees, both wood and leaves of several species of Angio- 
Spermous Exogens, coincide with those of the Cretaceous of other ts f 
America, for example of Nebraska. ae 
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a ‘The fossils from Hornby Island, in shales believed to overlie those of 
Vancouver Island, are also Cretaceous, and there is nothing to preclude 
__ their belonging to the upper part of that system. 


a 


__ APPENDIX II. TO Mr. RICHARDSON’S REPORT. 

. BY 

: K. Bruuines, F.G.S., Paleontologist to the Geological Survey. 

7 On the Mesozoic Fossils from British Columbia, collected by Mr. 
James Richardson in 1872, 


' The following table exhibits the geological horizons of the Mesozoic rocks 
_ of British Columbia, as compared with those of England, Nebraska and 
California, according to our present information :— 


af England. * — Nebraska. California. British Columbia. 
2 | Maestricht beds...... Fox Hills Group Tejon Group 
8 3|White Chalk......... Fort Pierre “ Martinez “ Position of the rocks 
Bo Grey, Chalk........... Niobrara’ “ Chico § of Vancouver, Horn- 
f+ |Upper Greensand...|Fort Benton “© J esessesseceenen anne vevceveee by and Denman Is- 
Cy Gault ..... ...0.+-.../Dakota OPIN N jcontcaesbestiteetegstyed sn lands. 
2 ——_ Ta — = | 2... an! aes 
eo 
® 3 |Lower Greensand... Queen Charlotte Is- 
= 2| Wealden Clay....... lands. The fossils are 
4 |Hastings Sand....... partly Jurassic and 
5 partly Cretaceous. 
ey (Upper Oolite.....sss.|seesecsssescsesessessnseennes | eseneeesceanes cess senentens | seeueneeyceanes aseesonessons 
PMEM IACI | LL ivecereee]| <acwowsaceseos cccecacrcenacee|sassusieaaenacvonsessernciarnces| unseasaaslsscoaecsocsenr «ecese 
NT OWEY SS sesseceeee|oeeeecensssncecsnscnceeesacees [esueeecauenneseterceseeraseees | eeesaaseeeen tuaseeeseaseaaees 
Fe |Upper Lia... .........|scceesseeceeceesncrssecacsees |evesesevenseeaaeerseries eres: |speneeeneeessee neces coteeees 
FS IMiddle "© ......c.se. | cceeeesscceceeeerecscans ceases [eccaesconcenantcasrecsetscsees|enecseanecsseneces seeeeberens 
DOWer § .c.cecssccee|veccoseecoccss scenes sescesees [aduessssnve scence sessancnsseesse|aveepsnnre aasses secnnosoess 
3 Upper Trias........2.|sscccsscccecscceesseersscnsene|cocesnese csensrsseceseesescnee|anusneenses snares aansecsan ee 
BD |Middle ....ssecc[sssssecesseserseenscssenseceae |osnen cone anevenpentenerevse|eveee stenee senses sesneveees 
5 |Lower “ .......... sechirn PCRS Bde Bare Rep anon Raabe sdond)iebcee acadanacetcn) Neehabnmsnb acenond osonuBnces 
> 


According to the researches of Mr. F. B. Meek and Dr. F. V. Hayden 
in Nebraska, and of Mr. W. M. Gabb in California, the fossils of the Cre- 
taceous formations on the east side of the Rocky Mountains, are nearly 
all specifically distinct, from those that occur in rocks of the same age on 
the west side. This would seem to establish the existence of a land bar: a partir 
rier, between the two regions, at an early period ; and upon this land, most 
probably grew the plants, whose remains occur so abundantly in the rocks 


in question. 
It appears also, that the five groups into which the Cretaceous rocks of 


* Lyell’s Elements, 6th ed., 1865, p. 312. 
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Nebraska have been divided, when taken together as a whole, represent in| 
a general way, the upper four members only, of the English series, as in-- 
dicated in the above table. Neither the Gault, Lower Greensand, Weal- 
den Clay, nor the Hastings Sand has been recognised on the east side of 

Apsencecf the Rocky Mountains. In effect, the whole of the lower half of the Cre- 

eeous on cart taceous system is unknown in that region. But on the west side of the 

Mountains. Mountains, a portion at least of the Lower Cretaceous is supposed to occur. 
“The officers of the California Survey have placed their upper three 
groups (Tejon, Martinez and Chico) on a parallel with the upper three 
of the English Divisions. They consider that the Shasta group may re- — 
present the remainder of the Cretaceous from the Gault downwards.* If — 
this view should be correct, and I have no doubt but that it is, then the 
Lower Cretaceous (as well as the Upper) is represented on the west side 
of the Rocky Mountains. 

In deciding the age of a rock in which all of the species are either new, 
or of forms whose geological horizon has not been determined, we are 
obliged to rely upon the known range of the genera. This is the case 
with regard to the fossils from the Queen Charlotte Islands. I cannot find 
that any of the species have been described. I sent ten of the 
species of Lamellibranchiata from this locality.to Mr. Meek, who is 
one of the most experienced Mesozoic palzontologists on the con- 
tinent, and he informed me that they were all new ‘to him. “My own ob- 
servations have been confined chiefly to the cephalopoda,and may be thus 

Sixteen species briefly stated. There are sixteen species of ammonites which exhibit the 
following alliances :— 

No. 1.—A species closely allied to A. Rayuinianus, d. Orb. Paléontologie 
Frangaise, Terrains Jurassiques, Tome 1, pl. 106, Upper Lias. 
This species is from Skidegate Channel, 

No. 2.—Allied to A. coronatus, Brug. d. Orb. op. cit., pl. 169, Upper 
Oolite. Occurs with No. 1. 

No. 3.—This species is of the type of A. (Perisphinctes) tyrannus, Neu- 
meyer. Jahrbuch der K. K. Geologischen Reichanstalt, Band 
XX., pl. 9., Upper Oolite, Germany. Occurs at Skidegate Chan- 
nel west of Alliford Bay. 

No. 4.—Same type as the former, but with more numerous ribs. Occurs 
at the same locality. 

No. 5.—This also belongs to the same group. It has still finervibs on the 
dorsum than No. 4, and approaches, in this respect, 4. Hum- 
phriesianus, Sowerby, of the Inferior Oolite. It occurs with 3 
and 4, 


* Geology of California, Vol. 1, p. 19, and Vol. 2, p. 13. 
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6.—This species apparently belongs to the group Lreart, which ranges 
from the Middle Oolite up to the White Chalk. It is from Skide- 
gate Channel west of Alliford Bay. ter 

No. 7.—A species of the group Danratr. It resembles A. Stoliczkanus,.. 

4 | Gabb, Pal. Cal. 2, p. 185, pl. 23, in size and form. It is, however, 

: quite distinct therefrom. A. Stoliczkanus has only three tubercles 

on the ribs on each side, but this has six or seven. Occurs with 

‘s No. 6. 

No. 8.—A compressed discoid species with a very small umbilicus, of the 
group HerrropHy ti. Itis allied to such forms as A. semisulcatus 
and A. Tethys d’Orbigny, Op. cit. pl. 53. Lower Cretaceous. 

; - Occurs with Nos. 6, 7. 

_ No. 9.—A species allied to the last, but with a larger umbillicus.. It re- 

sembles A. Beudanti V’Orb, Op. cit. pl. 34. Gault. Occurs with 

g the last. 

~ No. 10.—This species is closely allled to A. macrocephalus, Lower Oolite, 

but has a smaller umbilicus. Occurs with the last. 

_ No.11.—Another species of the same type, bué with larger ribs, Same 
locality. é 

No. 12.—A species with large rounded ribs separated by deep narrow 
grooves. With the last. 

Besides these are four other species, represented by very imperfect 
specimens. The genus Belemnites furnishes two species. One specimen Two species of 
consists of a portion of a large phragmocone, 2% inches in length, 14 inches ee 
across the larger extremity, and 13 lines across the smaller. The septa - 
_ are moderately convex, and there are twelve chambers in the specimen. The 

second species is much smaller, the guard being only about 24 inches in 

length, and nine lines in diameter at the margin of the alveolus. In one 
of the specimens the phragmocone is preserved, and exhibits at the upper 
extremity five chambers in the length of six lines. There are three speci- 

mens of the guard, which taken together exhibit all the parts, except a 

small portion of the apex and of the alveolar margin. From what may be 

seen in these three, specimens of the guard, this species belongs to the 
section Ac@ir (Bronn), as it has neither dorsal nor ventral grooves. 

‘here is a short groove which extends from the apex upwards about nine 

lines. The materials are not sufficient to establish the position of this 

species with certainty, but the absence of furrows on the body of the guard 

_ and the presence of the small furrow at the apex, indicates that it belongs 

- to the sub-section Acuariz. It is closely allied to B. Russiensis and B. 

Kirghisensis, V Orb., (Paleontology of Russia, pl. XXX.) both of which 

occur in the Middle Oolite. 

The only other Cephalopod in the collection besides the above, isa large wautitus. 

Nautilus, with an aperture nearly six inches in width, and with coarse 


~ 
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somewhat transverse ribs meeting on the median line of the ventral side- 
atan angle of about 110°. We have, thus, only three genera of Cepha- 
lopoda, in the Queen Charlotte Islands collection. so 
The genus Ammonites is found in all the Mesozoic formations from the 
Trias to the Upper Cretaceous. It has, however, been sub-divided into a 
number of groups, each of which hasa definite range. The first five species 
above noticed belong to the group PLANULATI, nearly ali of which are 
~Jurassic. Thus in India, where the ammonites have been well described 
and figured, out of 93 Cretaceous species, only one belongs to this group.* 
No. 6 may be referred to the Liaati, a group which includes some Juras- 
sic species, but is most prolific in the Cretaceous. No. 7 belongs to the 
Dentati, both Jurassic and Cretaceous. The group HETEROPHYLLI, to which 
8 and 9 belong, is Jurassic and Cretaceous. Nos. 10 and 11 are of the 
group MacrocePHALt, nearly all of which are Jurassic. No. 10 is very 
closely allied to the type of the group. No. 12 may be referred to the — 
Lieati, but itis doubtful to which of the sections it- belongs. 
The genus Belemnites ranges from the Trias upwards into the lower 
part of the Upper Cretaceous. Our two species are more like those of the 
Jurassic than the Cretaceous forms. If the smaller of the two be, as I 
suppose, truly a member of the sub-section Acwwrzi, then it belongs to a 
group never known to ascend above the Neocomian rocks, or the base of 
the Cretaceous. | 
The genus Mautilus, as represented in the Mesozoic rocks, consists of — 
two groups, one longitudinally sulcated and the other with transverse 
curved ribs. The former is Jurassic while the latter is said to be exclusively 
Cretaceous. Our species is closely allied to if not identical with W. 
pseudo-elegans d’Orbigny, a widely distributed form which occurs in the 
base of the Cretaceous in England, France and Switzerland, and in the 
lower part of the Upper Cretaceous in India. 
Age of Queen According to the above, the Ammonites and Belemnites tend to prove 
Islands rocks, that the Queen Charlotte Islands rocks are Jurassic, while the Nautilus 
would place them in the Cretaceous. 
Gasteropoda. There are four species of Gasteropoda in the collection, all from Skide- 
gate Channel west of Alliford Bay. ‘Two of these belong to the genus 
Acteonina ; the other two are not determinable generically. The genus 
Acteonina is, in Europe, Jurassic, but two species have been described in 
the Paleontology of California from the Shasta group. 
Lamellibran- The Lamellibranchiata from Skidegate Channel west of Alliford Bay, 
belongto the genera Cucullea, Thracia, Cyprina, Pleuromya, Inoceramus, 
Astarte, Melina, Trigonia and Pholadomya. I sent ten of the Species to 


Eo 


* Paleontologia Indica, Vol. 1, p. 161. 
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Mr. Meek, and he says they are “ undoubtedly Cretaceous or Jurassic 
: Boost probably the former.” 

. Three miles east of Cowgitz two species of Jnoceramus were collected, Zoceramus. 
“oth of which occur also on the south shore opposite Cowgitz, while one 

of them seems to be identical with one from Alliford Bay. 

The fossils above noticed do not appear to be Upper Cretaceous. My- 

_ Impression is that they belong to the base of the Cretaceous and the upper 
part of the Jurassic. 

The fossils from Vancouver, Denman and Hornby Islands are, in general 
characters, of the Upper Cretaceous type. The geologists of the Cali- 
fornia Survey, have already referred a portion, at least, of the rocks at 
Nanaimo including the coal-bearing beds, to their Chico group. * In 1856, 

a paper on some fossils from Nanaimo and~ Comox, was read before the 
Albany Institute by Mr. Meek, in which he refers the rocks of these lo- 
calities to the Fort Pierre group of the Nebraska section, or to the hori- Views of Mr. 
zon nearly of the White Chalk of the English series. There can scarcely 
be any doubt but that these views are, in the main, correct. The occurrence 
of Baculites alone, goes far to prove that these rocks are Upper Cretaceous, 
since of all the species known of this genus, only one is Lower Cretaceous. 
The collection of fossils from the localities above named is not large, and 
most of the specimens are very imperfect. I could not at present venture 
to name any of the species. They are all, however, distinct from those 

of the Queen Charlotte Islands. 


*Mr. J. D. Wuirnny says that the Chico group “includes all the known Cretaceous of 
Oregon and of the extreme northern portion of California, and is the coal-bearing formation 
of Vancouver Island.” Geol. Cal., Vol. 2, Preface XIV. 
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Dr. B. J. Harrinaron, Chemist and Mineralogist to the Geological Survey. 


Tue Coats or THE West Coast. 
a : 
In the Report of Progress for 1871-72, page 99, there appeared a_ 
series of analyses of coals from Vancouver and Newcastle Islands, by Dr. — 
Hunt. Since these analyses were made, however, Mr. Richardson has_ 
brought other samples of the bituminous coals from Vancouver and New-- 
castle Islands, as well as of the anthracite from the Queen Charlotte 
Islands; and an examination of these has been deemed desirable, inas- 
much as they are, for the most part, from different seams or different 
localities from those examined last year. | 
I have only madé-proximate analyses ; and as most of the samples were 
weathered, and the pyrites converted into peroxide of iron, determinations 
of sulphur would have been but of little value, and have, therefore, been 
made in a few cases only. 
I shall first give the analyses of the bituminous coals, and afterwards 
those of the Queen Charlotte anthracite. 


Bituminous Coats. 


I. Lower seam, Union Mine, Comox. 

On referring to Mr. Richardson’s report, page 38, section 3, it will be 
Different cha. Seen that the Lower or 10 feet seam (1.) at the Union Mine consists of 
and lower por. two and a half feet of a dull, earthy coal, and seven and a half feet of clean 
eee and bright coal. The sample examined by Dr. Hunt was from the earthy 
portion, and contained 21:60 per cent. of ash. That which I have 


examined was from the upper and-better portion of the seam. Its analysis 


Union Mine. 


gave : 
Slow Coking. Fast Coking. 

Waite Racy esto cccacesctietaseks cr ecec tuck oneees 1,70 1.70 
Volatile combustible matter.............. 2717 32.36 
Wixed! Garb Omics rccucudescemcituaascueacwenes 68.27 63.08 
ASH. 205: \cenccemeaeaeeeetantecamensateteraee 2.86 2.86 

100.00 100.00 
COKE ...ccscge cence bce seete an eeReee EER eaeieee Wels, 65.94 
Ratio of volatile to fixed combustible. 1:2.51 1:1.95 


* Loss at 115° C in all the analyses. 


rather bitte: ari rained’ with oxide of 
aia meceh fractures. The powder, when slowly heated 
e, did not agglutinate ; but, when rapidly heated, was converted 
ato ay firm coke. 


chardson’ 8 a 

is sample, like the last, was a good deal stained with oxide of iron, 
ugh bright upon -fresh fractures. It was, however, much firmer, and 
mtained a, little mineral charcoal. 


“Analyses by slow and fast coking gave : 
; se Slow Coking. Fast Coking. 


WHAtG Ie socaeeete ewangeieinutesacannteaueusnnnesd 1.34 1.34 
ee - Volatile combustible matter............. 28.11 30.01 
a tag Fixed carbon........ Patesscnoyses senate nnsss= 67.72 \ 65.82 
4 TEE ae ak a 2.83 2.83 
8 ee 
A 
Z 100.00 100.00 
a Coke .. aye et eee MATE 68.65 
z Rate of rolatile to fice) seubiruble 1:2.41 1:2.12 
a + III. Brown’s River. Section 1, seam 7, page 36. Brown’s River 


a A surface specimen, brittle i stained with oxide of iron. When 
Biowly heated it swelled up into a light porous coke. Ash reddish-grey. 


Slow Coking. Fast Coking. 


Water ....cer ccreceere csc ceseee secee- ceerenennees 0.95 0.95 

Volatile combustible matter.............. 2157 23.35. 

BIxeO LGR DOs. <2 casks saedeeoceraensersaapecse 73.14 70.86 

BPRS aoe ticts cele dare vain le plolsiels(ore'saigctes wiceanevuisapexsiesectviee 4,34 4,34 

100.00 100.00 

Z eoikes. se BS Acree 75.10 
ae Ratio of slate: fa Asa combustible, 1:3.39 1:2.55 


_ Mr. Robert Brown, F.R.G.S., referring to the coal of Browp’s s River, 
: says that it “ is of a better aaality than that of Nanaimo, and produces 
excellent coke.”* 

IV. Trent River, Seam 9 (8 feet 8 inches), section 5, page 40. 
_ This sample was somewhat weathered, but still firm and clean. It con-, 
"tained occasional thin leaves of carbonate of lime. 

When slowly heated the powder swelled up to a light porous coke, occu- 
" pying more than twice the volume of the powder. Rapid heating gave a 
firm coke. Ash reddish-grey. 


i 


E — 


* Trans. Edin. Geol. Soc., Vol. I., Part HI, p. 316. 


Ash brick-red. —_ 
Seam 11, section 8, page 38, of Mr. Union Mine.. 


Trent River. 


Newcastle 
Island. 


Saaquash or 
Sukwash, 
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Analyses by slow and fast coking gave : 


V. Trent River. 


Slow Coking. 
Water oceeeeerserreecsessseeenenenassseeecreeeens 0.92 
Volatile combustible matter............++ 28.50 
Hix cuCAari0O lsevsceisacrsserueteeenssadnaes nascar 62.76 
EN SH face cee ds 7.82 
’ 100.00 
OMG: dea ste cic daae con tacls cape ennesacceaielag eae 70.58 


Ratio of volatile to fixed combustible. 1:2.20 


different depth. s 
The sample was firm and HHeh and had an irregular fracture. Like 
the last, it contained thin veins of carbonate of lime. 
When slowly heated, the powder was only partially agglutinated. | 


Rapid heating, 


however, gave a firmcoke. Ash pale 


The following analyses illustrate its composition : 


ws 


Slow Coking. 


WAGER races estces> ae USE 6 
Volatile eee jaateee, Dosa eek aaah 25.09 
Wixedscar bout... sascnuctavacstoess.sucedenerenee 66.42 
SOT Hine e.iss eavcs.<scneap Ceeeavece caanwetetiocn tees 1.57 
/SELOS aoeecr, 4a 5.95 

100.00 
Coleernaeosecans aoe oct eaeaasebaemiag eee 73.16 


Ratio of volatile to fixed combustible... 1:2.65 


Newcastle Island. 


(See Report of Progress 1871-72, p. 84.) 
A bright and clean coal, exceedingly tough and breaking with an 


uneven fracture. 


Fast Coking. 
0.92 
32.94 
58.32 
7.82 


100.00 


66.14 
LG 


From the same seam as No. IV., but from a 


reddish-grey. 


Fast Coking. 
0.97 
29.95 
61.56 
1.57 
5.95 


100.00 


68.30 
1:2.05 


Upper seam, from three to four feet thick. 


The sample showed two planes of cleat at right angles 


to one another, and also to the plane of bedding; one of them, however, 


being much more distinct than the other. 


On account of its toughness 


this coal would appear to be eminently adapted for stowage. 
The pulverised coal, when slowly heated, did not agglutinate at all; 
and, evem when rapidly heated, the grains were but slightly sintered 


together. 


VII. 


Ash bulky, and of a reddish-grey colour. 

Slow Coking. 
WV AMEN eranccconstaaity mains ohlaucs iecaaneucnise tetera: 1.57 
Volatile combustible matter ............0.. 30.95 
Fixed: GarbOmiast ccereuspescsucdhcntveciereet 58.03 
Sulphury yesvecweirasscrechicsecoguandee niganceesees 0.82 
ASH *cnschisuesmtenhanmntthcstcesiccsuseceseereenete 8.63 
100.00 


Ratio of vo'atile to fixed combus‘ible... 1:1.87 


Saaquash or Sukwash. 
Upon th’s stream, at a point about two miles sout of Fort Rupert, coal 


Analysis gave, 


Fast Coking. 
1.57 
38.14 
50.84 
0.82 
8.63 


100.00 
1:1.33 


; fllowing & aes : 


Slow Coking. Fast Coking. 
f : Soi One nas tec cae edule ee Og 2.84 
‘Volatile eae matter cache cetotsas ane pesca 


Fixed carbon ..... Se a eae See 52.03 46.36 
8 sca Kae tert ncaa sapretgeen niece) LLB 11.57 
100.00 ~ —-100,00 re 
Ratio of volatile to fixed combustible... 1:1.55 11.18 ; ‘ ae 


The specimen consisted of alternate bright and dull layers, and was 
: poorest of all those examined. It can scarcely be classed with the SD 
wn coals, although not far removed from them in its characters. 


The powder did not agglutinate at all, even when rapidly raised to a ee 
bright red heat. When boiled ina solution of caustic potash, it communi- 
cated a pale brown color.to the solution. i: 
If now we take the average of all the preceding analyses (including Average com- 
position of Van- 
ine sulphur with ai volatile combustible matter) we get, couver coals. 
Slow Coking. Fast Coking. 
Water ... ce Wiattteh een LAT 147 
Volatile S eupunaiie Peder: each eden daa 28.19 32.69 
Hp Pen sear bOR ehGssssecateetnsenscorsacssasensersson CO4.00 59 55 - 
he Se Bea Oe ons nce nit ans sane 6.29 6.29 
4 100.00 100.00 
z Ratio of volatile to fixed combustible... 1:2.37 1:1.85 


4 The average composition deduced from the analysis of eight samples of 


Vancouver coal by Dr. Hunt is, 
Slow Coking. 


sifend Uplate DET edeweko eats es sede dues mites sis ad vee olsededebensadideades 31.00 
IBCURC AND Oe cneaAere pce Snes crale oes asc ssina's <puplep halsoaeupoiearade 56.41 
mn Jp Lap son PCO ie eae es AEE ENE CE PONE AEE 12.59 
i 100.00 


_ Again, combining Dr. Hunt’s results with my own, we obtain as the 
_ average composition of Vancouver coal, deduced from the examination of 
fifteen samples, 


Slow Coking. 


ran aa tiles RVeALbeIene atte seticeseccae ceca ceddaraamebendsasjeel vs sie saselanne ne 30.33 
Iie duCaTbOllccosecttnesiep cvesciancneceaudancacsn és cqdmesecsceuceasesléecuien 60.23 
Pra Mens tice oidicsina te tetncteiemrac) aniemerclaralaictane eC deaeioibacdssedisderaeeee 9.44 

100.00 


_ Mr. Robert Brown, in the paper already referred to, gives eight ultimate 
~ analyses of Vancouver coals, ene sample of which was from Nanaimo and 
- the rest from Koskeemo. 


The average composition deduced from these analyses is, _ 


Carbon Sie cacao cere aeey So Seer ese Neer minsaaae parenneeaas sevveveee OTI4E 
FY GrOGeN iscesseeesseseeneeeeecesceeosereesaness sess sensanseneeserens 5.53) 
OK GLEN vcs. enecen coseeeanenseinccensncense nceenoin=savsisacneecasnsipeeinans 10.623 © 
Nitrogen j.jscidciccdnersasnnndjsace Secsenseosseeeatasigen-psbarenaene teenuan el aietty ¥ 
Sulphur .....:.scsnsccassnserarcsesesseracescnstevasienserncesenstenrarsemese 843 
UNG dl ahnanenaabie Sen BO 697 oc 6 ROSES bo aoe catavmonmMinonacoABARRIONCTAE sciecnc 14.642 
100.061 


RemarksbyMr. The same writer, speaking of the Nanaimo coal, says: ‘“ The coal 


Brown, 


Character of 
Vaneouver 
coals. 


Unfortunate 
terms, 


itself is bright, tolerably hard, and not unlike some of the best qualities of 
English or Welsh coal in appearance. It burns freely with a good heat, | 


but produces a great amount of ash. It is universally used by all Her 
Majesty’s ships on the coast, and by all-of the Colonial and other steamers. 


plying on the coast. It is highly valued as fuel for domestic purposes. — 


both in Victoria, San Francisco, and other towns. Gas is manufactured 
from it in Victoria of good illuminating quality.” Referring to the 


Koskeemo coal-fields he says, ‘“‘ My opinion is decided that the Koskeemo 
coal-field is the best yet discovered in Vancouver Island, though unopened © 
out, not only on account of the superior quality of the coal, but the ready 


accessibility of the mines from the Pacific, without the tedious inland — 
navigation requisite for reaching the mines on the eastern seaboard of the — 


island.”” 


The Vancouver coals are for the most part trwe bituminous coals, and 


the name of “ lignite” which has been applied to them™by a number of © 


writers, is altogether a misnomer. The principle of applying the term 


lignite to all coals of more recent age than the true Carboniferous is also — 


unwarrantable. According to this view the Jurassic anthracite of the 
Queen Charlotte Islands would be called lignite. 
It is true that the so-called lignites pass by insensible gradations into 


bituminous coals, so that cases arise in which it is a matter of doubt 


to which class a coal should be referred; but when we find a series of 
coals like those which I have examined from Vancouver Island, in which 
the average percentage of hygroscopic water is only 1.47 and that of the 
fixed carbon over 60, while at the same time their powder is black, in 
many cases agglutinates on heating, and communicates little or no color 


to a boiling solution of caustic potash, we surely need not hesitate to call 


them bituminous coals. 


The names bituminous coal, brown-coal, lignite, have become go firmly” 
rooted that we cannot well do away with them, although they are, to say: 


the least, unfortunate ; for bituminous coals contain ‘little or no bitumen, 
brown-coal is often black, and the term lignite is often applied to coals 
which have lost their lignitic or woody structure. Some writers make 


brown coal and lignite synonymous, while others, and I think wisely,. 


tse A coal of the ‘tern Charlotte Tiled has Nese Age oi 
s of Paleozoic age. Mr. Richardson’s discoveries, however, Queen 
ave proved. that it belongs to a horizon high up in the J ae 
down i in the Cretaceous. It is in either case interesting, as being — 
of the many evidences of metamorphic action which has so largely 
fect ed the rocks of the west coast in comparatively recent times. s 
e only analysis of this coal which I have seen published shows 71.26 Previous analy 


f coal 
r cent. of fixed carbon and 17.27 per cent. of volatile combustible matter, tho coon 


mposition making it scarcely worthy of being dignified with the name lands. ~— 
‘anthracite. I have, however, recently examined specimens collected 
Mr. Richardson, and found them to be rue anthracites. Joker 
One of Mr. Richardson’s samples was from Nichafson’s Creek, 
kidegate. It was clean and bright, had a sub-conchoidal fracture, and 
ntained occasional thin seams of carbonate of lime. f 
The powder after being rapidly raised to a bright red heat in a covered ~ 
crucible, was unaltered in appearance. Ash reddish-white. : 


_ An analysis by fast coking, gave, : 
TWViea bear Sieets acca eee recta asccteceeeneeeces esntcamerees 1.60 Analysis of 
i i sample one; 
Volatile combustible matter.............. 5.02, STATE, cted by Mer, 


Pisced* Garbowmssctssvarietwkeurteosepustes Sevaeae ns +. 83.09 Richardson. 
Sal p transac. csomae emp atrevesnierercvseteseesenorer 6 1ZDB 
A Breer teriv iri eaeane bev bec acacahows siesaecissacieees FSaOGO 


Ratio of volatile to fixed combustible..... 1:16.55 


A second sample was taken by Mr. Richardson from a three feet seam, 

_ about 100 yards from Nicholson’s Tunnel. It was brighter than the last, 

* and had a conchoidal fracture. 

# Eats analysis by fast coking, gave, Naps 


Nseries teenie sev enstias cealgsaescnacsepes 1.89 Analysis of 
Volatile combustible matter............... 4.77 peas avout. 
AVRO MCAT DON ssscececdeksracastttecte-voeievossessaes \S0TO Richardson. 2 
SUIPDU....ceseeeeneceeeecseseeeceseceeeenenes 0.89 

100.00 d 


Ratio of volatile to fixed combustible.... 1:17.98 


Iron ORzs. 
- According to Mr. Richardson, clay iron-stones are of frequent occur- clay iron-ores, 
> vence in the coal rocks of Vancouver and Queen Charlotte Islands. They 
~ might, no doubt, in some cases, be Pe worked in conjunction with 


Gece 


_, that at the Baynes’ Sound 
™ obt r the regular 
localities the question of 
analyses of _ Mr. Hoffmann has determine 
za “prought by Mr. Richardson from 
them gave 86.88, and the other 29.78 per cent. of iron. 
 offervesced strongly with hydrochloric acid, leaving a large quan’ 
‘snsoluble matter, which was perfectly white after ignition. mes, 

Mr. Hoffmann has also determined the amount of iron in afinely-gr: 
magnetite from an island near the Walker Group, in Schooner Pass 
Queen Chary Queen Charlotte Sound. His determination gave 71.575 per cent. of 1 
__ lotte Sound. owing the ore to be an exceptionally rich one. The deposit is repor 

to be one of;importance, but fias not been visited by Mr. Richardson. 
4 ; | . . 


netic 


BRINE. 


Mr. Hoffmann has recently analysed the water of a “ salt-spring”’ rol 
Nanaimo. It hada specific gravity of 10.39, and contained, in 1,00 


parts: 
' Analysis of Chloride of sodium 
paediom Na ac potassium 
= Sa calcium 
a magnesium 
Sulphate of lime 
Carbonate “ 


TRON saccoas cocecpeestoaaaceennelacscneswavsqecst= pete COS 
Gili Ca.tee.cecncecnnosenees-eceeunareeaicatsedcecaensccaascesasananvounes 038 
AVUMING. 20.003 siecsereiescrarenons kes@tcreas reas vosiean conse negaue 038 
| 52.154 
' Strontia. Traces of strontia were also detected by means of the spectroscope. 
According to Mr. Richardson, the spring issues from the coal-bearin, 
03 strata near the Douglas seam, and has a flow of probably two to thre 


gallons a minute. Some years ago the Hudson Bay Company erected 
building near the spring, with the tention of manufacturing salt, but th 
enterprise was soon abandoned. 


4 
~ 


ae CRYSTALLINE Rocks. 


a Specimens of The rocks collected by Mr. Richardson on his line of traverse from th 
rocks. mouth of Qualicum River to Alberni, form a most interesting series ; bu 

have as yet been only imperfectly studied. ae 

Limestones.—Most of the specimens of limestone are highly crystalling 


but vary much in te i i 
y xture as well as in colour. Some of the greenish one 


aenee 


SEER EPO eee eee areas ee tte nene 


iron is calculated as protoxide, though its state of oxydation was =a 
specially determined. A few small splinters, apparently homogeneous, eS 
e obtained, and found to be readily fusible before the blowpipe. 
hough Approaching pyrophyllite in appearance and composition, it differs st 
om it in fusibility and mode of occurrence. The limestone in which it Fossititrous 
ceurred was fossiliferous, and it was thought that the fossils might be bees ie 
jected with the green mineral. Principal Dawson has, however, ex- | 
mined a section under the microscope, and found that such was not the 
ase. Speaking of the limestone he says: “It contains numerous frag- 
ents of crinoids, Bryozoon corals and shells, imbedded in a green paste. 
here is nothing certainly to prove their geological age, but they may be 
Upper Palzeozoic. The forms do not seem to be injected with the green 


Epidotic Rock.—The spetimens of epidotic rock consist principally of Mpldotiotoot a 

yellowish-green epidote and white quartz (a combination to which the oflime. a 

ame of epidosite or pistacite rock is generally given,) but contain in 

‘addition a considerable quantity of crystalline carbonate of lime. On 

removing the latter from fragments of the rock with an acid, the quartz, and 

more rarely the epidote, 1 is left in curious skeleton forms. 

Diorite.—The specimens of diorite vary much in the relative proportions Character of of 
of their constituents, and, like the limestones, in colour and texture. In - ee 

some the hornblende is black and the feldspar white, so that the rock has : Fe 
a grey colour; in others both the hornblende and feldspar are green. The Za 
"green colour, moreover, may, in some cases, be due to the presence of 

“opidote, which is a frequent accessory in hornblendic rocks, and is sup- 
“posed by some to be a product of the decomposition of horablende. As 

regards texture, the diorites present all the following varieties: they are 


granular, fine-grained, amygdaloidal, porphyritic and slaty. 


Sia we eee ee 
Ae te yee 


ate oni from the Lieut. -Governor of “British Columbia, one m 
se orial (copy of which i is enclosed) from certain of the residents of Vic 
interested in the Anthracite eoal seam on Queen Charlotte. Islands. | 
I have the honor to be, 
=, 
Your obedient servant, tar 
(Signed,) JOSEPH Hows, ; 
Secretary of State for the Provine 


’  Atrrep R. C. Sewyn, Ksq., : he 
Director Geological Survey, t 
Montreal. 
GoVERNMENT Hovuss, BrItIsH Coummarae 
ei 20th February, 1872, 
- Letter fromGo- S1r,—I have the honor to enclose herewith a memorial from certa 
ica ’ residents of Victoria interested in the Anthracite coal seam which has been 
— partly opened on Queen Charlotte Island, asking that the Geological Sur 
vey, the direction of which is included under your charge, may this year ar 
embrace an examination and report upon this measure. 
As it is a matter of public importance to this province, that the rea 
value of this coal basin should be determined at as early a period as possible, 
I should be glad if you would favorably consider this application which ha 
been handed to me for transmission. 
I have the honor to ba 
Sir, , 
Your most obedient servant, 
(Signed,) JOSEPH N. TrutTcH. 


To the Hon. Josrpu Hows, 
Secretary of State for the Provinces. 


Vicrorta, B. C., February 7th, pa 


Fs ee eee ee 


ALFRED R. C. Sztwyn, Esq., 
aN Director Geological Survey, 


Memorial of | Sir,—The undersigned are interested in mining for Anthracite coal i i 
pers: rest- 
Pe. for a report Queen Charlotte Islands. . : 


on the anthra- 


site coal seam of We believe it unnecessary to bring any facts before you to illustrate th 


lotte Islands, great advantage to the Province (and therefore to the Dominion ») whi¢ 
will result from the development of this branch of its resouroes. 


+ 


a - 


aS ted sur reyos of the 
earing seams in Queen Charlotte Islands, 


e-boaving seams | ‘tho only locale 
oast, where these are known to exist, and will instruct the sure. ape 
party to be sent out by your department during the coming season 
1e Queen Charlotte Islands at the earliest possible opportunity. 
Weare, Sir, ENS 
Your mostobedient servants, 
(Signed,) Joun N. Asn, 
Seru B. Josson, Zi 
S. Wurrsy, | ere 
and seventeen others. ~ Tyee 


ee Montreat, March 80th, 1872. 
4 'S1r,—I have the honor to acknowledge the receipt of your letter of Letter from 
‘the 20th inst, submitting for my consideration a dispatch from the Lieut.- Sanne 

overnor of British Columbia, covering a memorial from certain residents 7 
n Victoria interested in the Anthracite coal, on one of the Queen Char- 

‘lotte Islands, setting forth the injury which is occasioned by the want of a 
eport by a competent surveyor of the extent and economic value of the 
said Anthracite coal-seam, and requesting that instruction may be given to 
he Geological Survey party to be sent next summer to British Columbia to 
examine the Queen Charlotte Islands at the earliest opportunity during 
‘coming season. 

In reply, I beg to state that I have already had under consideration the piticultyot 
possibility of taking steps to obtain some definite and reliable information Se 
respecting the probable extent and value of these anthracite deposits. : 
_ There are, however, difficulties in the way, which, unless the local govern- 

- ment is prepared to co-operate, would, I fear, render it impossible for the Sea 
_ geological party to effect the desired examination at present. So far as I ae 
ean ascertain, there are no white settlements on either of the Queen Char- : 
~ lotte Islands, and they are inhabited by a warlike and treacherous race of 

Indians, so that only a strong and wellarmed party could carry out the 

_ requisite exploration with safety. 

The Islands are nearly five hundred miles from Victoria, and from eighty Distance from 
to one hundred miles from the ‘mainland, and as there are no established Queen Char: 
means of communication with them, a special vessel would have to be 
chartered and equipped to convey the party-to the islands, and to attend 
‘on them while there. Under these circumstances, and also considering that 
almost nothing has yet been done towards ascertaining the extent and 
value of much nearer, and probably for present purposes more available, 
coal basins of Vancouver Island, I think it would not at present be advis- 


: ‘The Hon. J osEePH Howe, M.P., = | 
Secretary of State for the Provinces, 
OTTAWA. 


COUNTRY BETWEEN LAKE SUPERIOR AND 
LAKE WINNIPEG, © 


BY. 


MR. ROBERT BELL, C. Hs EGS, 
ADDRESSED TO-= 
ALFRED R. ©. SELWYN, ESQ., F.G. S., 


DIRECTOR OF THE GEOLOGICAL SURVEY OF CANADA. 


— 


Monrrzat, 24th February, 1873. 


R, —Herewith, I beg to submit my report of the results of the explo-— 
on of last summer, which I endeavoured to carry out in accordance 
the instructions I had the honor to receive from you. 
‘Since my return to Montreal I have completed the maps, showing the 
plorations of myself and party during the season. Most of the work is 


ale ; and I have reduced all to four miles to an inch. 
_Thave included with the accompanying report, an account of the results egees 
of the last exploration of the season, for the reason that, although for a ian ae 
“portion of the time you were with the party yourself, our observations : 
were made independently of each other. 
Zs _- [have the honor to be, 
2 pte oI, 
a Your obedient servant, ens 
3 ROBERT BELL. heh eee 


REPORT. 


The explorations of myself and party during the past season constituted Region ex- 
-acontinuation of those of the three preceding years, the results of which ?°°" 
are published in the annual reports of the Geological Survey. They 
extended from the shores of Lake Superior, westward to the Red River. 
My party consisted of Messrs. George F. Lount, (who had also assisted party. 
-me the previous year), Alexander Barnston, B.A., Alfred S. Ball, 
William Maynard and J. C. Young, with a variable number of Indians. 


ze, eyonber I must here acknowledge our indebtedness for vari¢ us 
“Acxnowledg- Of assistance to Mr. S. J. Dawson, C. E., the chief superintendent 
ont of aid. “Red River Route and some of the members of his staff, to Mr. Jarvis, o1 f 
5 the engineers of the Canada Pacific Railway Survey, and to Mr. H. B. 
Borron, the Inspector of mines. We are also under many ‘obligations to. 
the Hon. Donald A. Smith, M.P., chief commissioner of the Hudson’ s Bay | 
bi Gey taka McIntyre, Esq., ‘of Fort William, and other officers of they 
ies ~ Company for courtesies extended to us on various occasions. 
ae The early part of the season was devoted to further examinations of the : 
the season. —_ ining district around Thunder Bay, of the Huronian rocks lying to the. 
3 north and west of it, and of the peninsula lying between Black Bay and 
Thunder Bay. Some parts of the coast and adjacent islands between the 
Kaministiquia and Pigeon Rivers were next visited. The rocks were 
examined along the chain of lakes, streams and portages, which constitute — 
the boundary between the Dominion and the United States, from Lake 
Superior to Whitewood Lake ; also along the Canadian route to Red River’ 
from Thunder Bay as far as ‘‘ Sturgeon Lake ” and between Whitewood — 
Lake and “Sturgeon Lake.”’ Explorations of the Black Sturgeon River and 
of the country lying to the west of it were made in continuation of the — 
work begun in that region in 1869. The last exploration of the season 
was that made with yourself from Thunder Bay to Red River, by the. 
Dawson Route to Lac des Mille Lacs, and thence by way of (the Great) — 
Sturgeon Lake and Lonely Lake as far as Separation Lake on the English — 
River. At Separation Lake it was considered advisable that two routes 
should be examined; and while you pursued your journey with one 
oy section of the party, I, with the other, crossed the country from Separa- 
ar Winnipeg | tion Lake southward to Sandy Bay on the Winnipeg above its junction 
of the Woods. “with the English River. From this bay we ascended the Winnipeg 
Se River to its source in Lake of the Woods and made such an examination 
as our time allowed, of the rocks on the islands and shores of this lake, 
between its outlet and the North-West Angle, from which the Government 
Rvad starts to Fort Garry. From the latter point one of my assistants was 
Fort Frances togent to Fort Frances for letters, and on the trip he collected what geological 
notes and specimens hecould. Atthe same time I walked to the Red River 
settlement, and examined the rock-exposures which occur by the way. 
coiaity ofFort While waiting for the steamer, which was to take us up the Red River, a 
few short geological excursions were made in the vicinity of Fort Garry. 
Return home. At the time of our return the steamers from Fort Garry connected with 
a branch of the Northern Pacific Railway, where the latter crosses the 
stream which discharges Red Lake into Red River. Here we took the 
train to Duluth and thence proceeded by steamer to Thunder Bay. 


— 


een xtending hee aaast ‘of the lands in the Thunder Bay region, Thun 
heir maps, as well as ali others available, were used for our work in| 
region, the only addition which we made to the topography, having | é 
uch as we were enabled tu lay down from pacing. In the valley of 3 

e Black Sturgeon River, in addition to our paced lines, we had our own Black Sturg on 
fthe river, made in 1869, and the trial-lines since run for the proposed Be 
ada Pacific Railway. Base the boundary line I made use of the United States rf 
of the Commissioners under the treaty of Ghent. Forthe Red River Rel River ee ¢ 
- Route, from Thunder Bay to “ Sturgeon Lake,” and between Fort Fran" 
ces and Fort Garry, we had copies of the maps constructed for Mr. Daw- : 
m, the Chief Superintendent. Between Whitewood and ‘‘ Sturgeon” eure tae 
Lakes I made a careful track-survey of the route, the plan of which will, I River Route. 
hink, be found sufficiently accurate. Lac des Mille Lacs and the Seine ee = 
River, which discharges it, are shown on Mr. Dawson’s maps. The route 
of our final exploration of the season left the Seine by way of Brush Creek, Houely Lake 
_a small stream from the north three or four miles below its junction ite 
fe a branch called Fire-Steel River. 
eS - Hstimated and independent track surveys of the route were made by both 
_ of us while travelling together from the mouth of Brush Creek to Separation 
puake ; and thence similar surveys were made of the respective routes 
_ which we followed, yours being via the Winnipeg River to Lake Winnipeg 
and mine via Sandy Bay and the Winnipeg River to Rat Portage. The 
distance, according to my plan, from the mouth of Brush Creek to Rat 
Portage, by the course followed, is 860 miles. 
This kind of survey was all that it was possible for us to make in the 
_ time and under the circumstances. As far as we are aware, portions 
of our route had never before been travelled by a white man. No pificutties of 
reliable information could be obtained in regard to it, and it proved to be “°°"™*y" 
longer and more difficult than had been represented. We required the 
_ assistance of Indians as guides and canoe-men, but as they are not easily 
ae to work ai all, and as we could not count on retaining their ser- 

vices for a single day, we suffered some inconvenience and loss of time in 
; making our way through this unknown region; but we managed to take 
with us, from the start, to the end of the journey, all the provisions and 
- camp outfit required fur the party, which averaged fourteen in number. 

‘The plans of the route, as already stated, constructed independently 3 Mapi¢ of the 

/ of each other, agree so well, that they may be adopted for geological | 

- purposes and will form a complete guide and source of information for 

the use of others travelling over the same ground. My own method 
; was to note every change in our course, no matter how short the distance 


os 


to th ‘right and left of | us, Focbrai 

omy ‘sketch of the shores, to be afterwards “plotted to asca 
mates of distance on these routes were mostly based on the s speed 
canoes, which was pretty accurately known, and all the pactaees 
measured by pacing. 


The rocks met with on the routes Srplored belong to the ; Laurent 
Huronian and Upper Copper-bearing series. 

I purpose in the following pages to give a discription of the aeceeem 
each of the sections explored, to be followed by a general sketch of the — 
character and distribution of each of the three great sections into which © 
the rocks of the region are divided. The report will conclude with an — 
account of the progress which has been made in mining in the Lake Supe-_ 
rior region and a short sketch of the surface geology of the oa between — 
the Hoight of Land and Red River. | ee 


/ 


Thunder Bay Mining District. ; a if 


ES Traverse NW. A traverse was made from Amethyst Harbor for a distance of fifteen — 
Harbour. miles to the north-westward, and from this point south-westward to the 

: mouth of Current River. Leaving Amethyst Harbor, the first two and a_ 

half miles of this traverse passed over the coarse reddish syenite or — 
eS eae granite which I have referred to on page 328 of the Report of Progress | 

for 1869. This rock is found to be cut in one place by a dyke of dark 

compact trap. ‘Three otherridges of similar granite were crossed at about 

Micaceous and five, ten and twelve miles from Amethyst Harbor. But the prevailing 
j oritic schists < ‘ 
_ prevail. rocks along the whole line were greyish, rather fine grained mica-schists — 
% with rusty partings, and greyish-green dioritic schists, with some grey 
silicious and feldspathic schsits. Returning towards the mouth of Current 4 
River, similar granitic rocks were crossed in four places, between which, . 
schists like those just described were found, and, in addition, a band or | 


Delomitic grey dolomitic schists, occurring about seven miles north of the mouth of — 
schists. : 


Strike, Current River. The prevailing strike was everywhere south-westward. — 
Huronian age. These rocks are considered to be Huronian. The cherty slates of the 
Cherts. upper copper-bearing series were met with near the forks of the Current _ 


River, about-three miles north of Thunder Bay. " 
The results of our explorations around the northern and southern shores 
of Thunder Bay ; in the neighborhood of Thunder Cape, and in the town-— 
ship of McTavish, consisted of supplementary details in reference to the - 
rocks described in my report for 1869, and which can only be shewn upon 
the maps, besides notes on the mines and mineral veins of the region. | 
Section of The banks of the Kaministiquia River between the junction of the 


Huronian rocks 


ea euaiett Mattawa and the Grand or Kakabeka Falls, present an extensive section 


‘ 


eous mica schist, running 8S. 60° W. Atthe head of Knife Portas: 
ch is met at on seven miles below the Mattawa, the rock is a dark ae 
y compact quartzite, holding clear grains of the same mineral. Por- ae 
ms of the rock are micaceous. Some of the bands crossed on this 
tage have rusty surfaces, owing to the action of the weather upon the 
merous small grains of iron pyrites which they contain. The dip isa 
ttle north of west at an angle of 70°. ‘At the Lis-kapi-sing Portage, ri -is- api sing 
about thirty chains below Knife eee a fine-grained green mica schist "=" 
is exposed in a cliff running some distanioe along the east side of the river. 
‘The cleavage, which runs diagonally across the cliff, strikes 8. 55° W., 
he dip being north-westward at anangle of 60°. The schist contains 
longated straggling white quartz patches and press up into large ligni- 
form splinters. At the head of the Island Portage, about a quarter of a tana Porgnes : 
mile below the last, the rock is fine grained ribboned felsite schist, of a 
dark grey color with purplish and greenish layers. It dips N. 45° W. 
“<70° and is underlaid, to the south, by greenish dioritic schist. At a 
portage about a mile further down, or about four miles above the Grand : 
alls, the granitic gneiss, referred to at page 829 of my report for 1869, Granitic gneiss. Se 
s exposed for a distance of fifteen or twenty chains along the river. 
Between this point and Lost Portage, about three miles further down, the Lost Portage. | 
river runs about W. S. W., or with the stratification or cleavage of the eS 
green schist, which dips cael at an angle of 70°. Lost Portage ee 
4s the first kuaré the Grand Falls, or the second in aceniiee the river. 

‘It passes over a fine grained quartz and feldspar rock, which is usually Suara ana 
Tight grey, but sometimes pinkish in color. Although its stratification is 
‘not distinct, it holds elongated schistose patches of a darker color than the 

‘rest, and, indeed, large portions of the mass have a schistone structure. 

‘The stratification of the hornblende schist, which occurs at the head of ee 
‘this portage is very regular and dips a little north of west at an angle of 
60°. It is cut by veins and patches of rock of precisely the same . 
character as that of the great mass lying to the south of it, which has just | 
been described. 
— About a mile below the Grand Falls, the smoke-colored cherty slates of Grand, NaS 
the Upper Copper-bearing series were observed on the west side of the river, *hty 41° 

‘to dip northward, or up stream at a very high angle, and a short distance 
further on, southward at decreasing angles, and finally to become nearly 
hor‘vontal and they are then overlaid by the thinner black silicious shales. 


-tiquia Ase: Pigeon R Rage. have . been: of much servi 


oat of 


natural features of that cna Tt appears that the apenleh 


“opamne cia series, eens that the es ein crowns ale ne 


the higher hills. Mr. Hugh Wilson, P. L. 8., who made these sur 


for the Crown Lands Department of Ontario, pe! me that a band or 


he Dyke oferysta- dyke of coarsely crystalline diorite or syenite about twenty chains in| 


____ fime coari 


sdiorite. 


width, running south-eastward or in the direction of Victoria Island, is seen” 


_ in section 9, Concession IX township of Blake, and cuts the slate range 


' __-ruptive dykes. 
go ea, : 


“Grand Portage: 


' Soil. 
‘Trap blufis. 


. Dyke at Part- 
ridge Portage. 


Mountain 
Lake. 


Height of Land. 


Gun-flint Lake. 


lying to the north-westward in section 11, concession VII. 

Although erruptive trap dykes are so numerous along the shore and | 
among the islands in front of these townships, Mr. Wilson observed very 
few in the interior. This would correspond with our own observations tothe — 
north and north-eastward. The Silver Islet dyke, which is peculiar in its” 
character and composition,and averages about eight chains in width, appears 
to run continuously through McKellar’s, Thompson’s, Spar, Jarvis’s and | 
Victoria Islands, to McKellar’s Point. From this locality, it has been 
traced by reliable explorers for some miles inland, curving gradually to_ 
the west.and finally north-westward. 


: 


International Boundary from Lake Superior to Whitewood Lake. : 


Grand Portage, by means of which the rapids and falls in the lower 
part of Pigeon feies are avoided, is about ten miles in length and lies . 
wholly in American territory. No rock in situ was observed on the trail. 
itself, which passes through a hilly country overspread with gravelly earth” 
and brown clay with boulders; but the prevailing trap of the country. 
rises in bluffs in a few places at no great distance from it. At Partridge 
Portage, where there is a beautiful fall on the Pigeon River, a large trap 
dyke cuts through green arenaceous slate of the Upper Copper-bearing— 
series, disturbing it tosome extent. On the upper side of the fall the 
slates dip south at an angle of about twenty degrees. On the portage at 
the east end of ean Lake, rusty silicious slates with thin layers of 
impure hematite are exposed, deeemne south at an angle of from ten to fif. 
teen degrees, and capped to the southward by the common dark grey trap 
of the country. The water of the next lake eastward of Rose Lake flows 
both ways, when high, but only to the Arrow River when low, so that the 
height of land may be considered as intersecting the portage which leads 
from it to Rose Lake. The hills along the south side of Gunflint Lake 
consist of trap, but on the north side, near the western extremity, asilicious 


Slate, dolomite slate occurs, dipping N. <25°. It is interstratified with beds of a bright 


and breccia. 


fain iy rie subi It consists of feldspar and quartz, wre & Granite b 
ica, and is divided by natural joints into fine rectangular blocks which 
vould be suitable for building. These rocks rise into a series of hills 
lled the “ Giant’s Range,” which runs for many miles in a N. H. and Giants ‘Saree 
. W.course. The same kind of granite continues to be largely exposed 
all along the route to near the western extremity of Seiganagah Lake Seiganagah 
where it becomes replaced by Huronian schists, Ata point abouta mile Huronian . 
ast of the place where the boundary line leaves Seiganagah Lake, a rusty re! 4 
_ brown altered sandstone is exposed, containing small white quartz pebbled. Altered san 
-about the size of peas, very thickly disseminated in some of the ane aac 
“which vary from two to eight inches in thickness and strike N. 30° W. 
with an inclination to the south-westward of about 70°. At the small chan- 
nel, by which we leave the western extremity of Seiganagah Lake and en- 
ter Poplar Lake, the rock consists of altered yellowish-brown sandstone with 
_ beds of soft green argillite, which, under the influence of the weather, be- 
come red, to a depth of half aninch. The strike is about N.N. W. At 
Poplar Portage which leads from Poplar to Otter Lake, and on the shores’ 
of Poplar Lake a short distance before coming to the portage, the rock is 
' amassive dioritic schist, some portions being dark and others light greyish- 
_ greenincolor. It is of a conglomerate character in some parts, and is Ror Aie. 
-associated with compact brittle cherty felsitic slate of a drab grey color, slates . 
and having a conchoidal fracture. Poplar Lake is the small sheet of water Poplar on, 
called “‘ Swamp Lake” on the Boundary Commissioners’ map. The next Lake. 
- lake to the westward marked “‘ Cypress Lake’’ on the map, is known in es ore, 
_ the country as Otter Lake. Itis about five miles in length, and along its Lake. 
shores are exposed a variety of dioritic, argillaceous and silicious schists, various schists. 

running nearly north and south and dipping generally eastward at a 

moderate inclination, but in some places westward, at high angles. Little 

Knife Portage leads from the west end of Otter Lake to Knife Lake. rittle tnito 

Té derives its name from the sharp edges of a dark colored splintery ses 

chert-rock, which here forms a considerable band dipping westward at Chert-rock. 

an angle of 70° to 80° and rising into a cliffon the east side of the portage- 
* trail, This rock resembles the dark cherty slates near the base of the 
3 Upper copper-bearing series, except that it does not separate like them, 

along the lines of stratification. At the Little Knife Portage the chert 

band is overlaid or followed to the westward, by light greenish-grey 

quartziferous dioritic schist, with bands of dark grey compact felsitic scnists. 

quartzite and altered sandstone. At short distances west of the portage 


We Wel Be ake 
A> * 


Carp Portage. 


-- Whitewood 
Lake, 


Syenite. 


‘ 


Name’ of_the 
_ Lake. 


Kamijnistiquia 
River to She- 
tbandowan 
Lake. 


“5 grey ones quartzite 
. ~ three miles from the east end, a slightly calcareous dark gre n diori 
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pyrites thickly disseminated through it. 


schist is associated with a light olive colored cherty or chalcedoni 
Two miles west of the Narro 
about the middle of the lake a very dark or nearly black chert-rock occurs | 
with dioritic schist on either side. Between this point and the west end 
of the lake, the rock along the north shore consists of dark hard argil- 
laceous slates with cubic crystals of iron pyrites. The strike is here nearly - 
‘At the Big Knife Portage at the west end of Knife Lake, 
argillaceous cherty, dioritic and grey finely granular silicious slates are — 
met with.. At the S. E. end of the portage the strike is S. 80° W. and 
at the N. W. end, 8. 75° W. Near the north end of the portage, a dyke — 
of dark crystalline trap, ten feet wide, cuts the slates and runs 8. 50° Ww.) 
Similar slates continue with a south-westward strike for the next two miles, — 
when we arrive at Carp or Sucker Portage at the east end of Birch Lake. 
Here we meet with a dark greyish fine-grained glossy clay slate, approaching 
the character of roofing slate. It holds small lighter grey calcareous” 
patches and strikes S. 55° W.., the bedding or cleavage being vertical. My 
examination of Whitewood Lake only extended to the long point on the . 
Canadian side, between six and seven miles from the eastern extremity. — 
The only rocks observed around the lake consisted of rather fine grained, 
bright, light grey and reddish-grey syenite. It consists of crystalline white | 
or red feldspar and black hornblende with more or less quartz in some parts. 
Basswood trees were not seen around this lake, nor indeed anywhere 


‘in this part of the country; and the lake is said to derive its name, Lac de 


Bois Blane, or Whitewood Lake, from the whitewood or balm of Gilead, 
a kind of poplar, so that the name ‘‘ Basswood Lake,” which is some- 
times given to it, would appear to be incorrect. 


Eastern section of the Red River Route. 


In the Report of Progress for 1869, pp. 321 to 331, I have described | 
the geology of the country traversed by the Red River road from Thunder 
Bay to the crossing of the Kaministiquia River. From the latter point to 
the outlet or eastern extremity of Shebandowan Lake, greenish-grey, 
micaceous and dioritic schists are exposed at intervals all along the road. 
The general strike is west, varying to about ten degrees on either side of 
that course. Where the road crosses the Mattawa River, about five miles 
from its junction with the Kaministiquia, thin bands of fine-grained 


Bets 
same kind of rock has cha 


uw the ut f Shebandowan Lake, the rocks consist ofs 3 
y greenish argillaceous mica schist and greyish-green soft dioritiebundow 


ake. 


schist, allrunning S. 85° W., the cleavage or bedding being vertical. These 
schists continue along the shores of the lake for about three miles west 
the outlet, beyond which, the shores for seven miles consist of a light 


form part of the Giant’s Range, which presents a breadth of thirteen or 
fourteen miles of granite rocks between Gun-flint Lake and the northern 

part of Seiganagah Lake. From the west side of the syenitic belt on Sheban- — 
dowan Lake to the Kashabowie Portage, a distance of six miles, the shores aa 
‘e occupied by greenish micaceous and dioritic schists. Some of the latter gcnists of 
_are of a conglomerate character, and many of the enclosed pebbles are of Senepenieean 
large size. Patches of granite occur here and there among these rocks. At rey 


"4 
: 


the Narrows, about three miles east of Kashabowie Portage, the strike of 
the schists is S. 65° W., and the dip north-westward at an angle of about 
_ 80°. In this neighborhood the vegetation has been burnt off the hills, and 


: sone 
_ weathering to different shades. At the Kashabowie Portage the rock ig qofschists. — 
rather light greenish-grey, fine-grained dioritic mica schist with strings of 
© quartz running with the strike of the cleavage or bedding, which is 8, 60° ashebowia g mS 
_ W.., corresponding with the general course of the north-west shore of She- : 
= bandowan Lake. We were given numerous specimens of quarts containing 
a copper pyrites, said to have been taken from veins on the shore of the Copper ore. 
lake, about a mile and a half westward, and two miles eastward of the 
portage. After crushing all these together a sample of the average yielded 
~ 0.146 oz. of gold and 0.292 oz. of silver to the ton, according to an assay 
+ made by Mr. Hoffmann. . 
* _ Ayound theshores of Kashabowie Lake, banded gneiss occurs in the central Kashabowie 
_ part, and what appeared to be Huronian schists for about two miles from the — 
~ outlet, while around the northern extremity there is a variety of syenitic syenite. 
rocks, none of which show any stratification. The height of land passes Height of land. 
between a pond near the head of Kashabowie Lake and the south-eastern 
| bay of Lac des Mille Lacs. A portage, about a mile in length, over toler- Portage. 
ably level ground, leads from one to the other. The rocks on this portage 3 
consist of moderately coarse grained greenish-grey mica schists. ‘The Mica schists. 
strike of the bedding is west, and that of the cleavage west-south-west. 
At the north end of the portage the vertical edges of the schist show 
numerous small lumps and strings of white quartz. The latter are some- 
times crowded closely together and, curving with the contortions in the 


Mille Lacs, 
soft massive greenish-grey diorite till we come to ¥ t four 1 
Barrel Portage, when Laurentian gneiss begins. In some places 
interval the bedding appears to run south-eastward, and in others s 
- westward, but it is difficult to distinguish the stratification from the j 
-andcleavage. Ata point six or seven miles from the Height-of- Lan 
Portage, the diorite is associated with a greenish and yellowish-gre 


quartz rock, having smooth-surfaced partings and holding clear grains : 
Gacauherina quartz. From the point on Mille Lacs above mentioned, (about four miles 
._-- north-eastward of Barrel Portage) in going south-westward all the way to” 
Sturgeon Lake, the only rocks met with are micaceous grey and red 
Strike corres: gneiss, sometimes passing into mica schist with veins of granite. In this 


ponds with : : . : or yy 
chain of lakes. interval the strike was ascertained in about twenty localities along the 


route, and found to be 8. 80° W. except in a few instances, where 
it varied from 8. 50° W. to S. 70° W., and has thus the same general 

~ course as the chain of lakes constituting the route. The dip is almost as 
frequently to the southward as the northward, and the angles are gen- 
erally high. 


From Whitewood Lake to Sturgeon Lake, on the Red River Route. 


This route leaves the north-eastern extremity of the eastern part of 
of Whitewood Lake and joins the, Red River route at a narrow place 
Courseofroute. about three miles south of the head of Sturgeon Lake. Tne first two- 
thirds of our course lay nearly north to Pembina Lake, and the remaining 

Distances. third north-westward to Sturgeon Lake. ‘The distance, according to my 
plan, is twenty-seven miles in a straight line, or forty by the canoe route. 
“North Portage. Leaving Whitewood Lake, by what is called the North Portage, half a 
mile in length, we arrived at a lake three miles long, running in a north- 

easterly direction. A red granitic rock was exposed all around the shores 

Burnt Portage. Of this lake. From the head of this lake, Burnt Portage runs east fifty 
chains to a pond, from which another portage twenty-eight chains im 

Lake Agnes. length, running northward, brought us to the south end of Lake Agnes. In 
the neighborhood of these two portages the rock assumes a gnessoid’ 

aspect, holding a few lenticular bands of grey micaceous and hornblendic 

schists, and others of fine-grained red quartzite, running S. 25° to 35° 

W., in a matrix of a reddish granitic character. Lake Agnes has a very 

straight northern course of thirteen miles, and varies from a few chains to 

River from) 2 Mile and a-half in breadth. A river from Seiganagah Lake enters the 


Seiganagah 


Sony east side about a mile from the southern extremity, falling perpendicularly 
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northern extremity of Lake Agnes, a grey variety of gneiss dips S. eee 
‘<75°. Along the western shore of Pembina Lake a similar gneiss Pombina Lake. 
a little west of north. This lake receives the Ka-wa-wi-ai-ga-mog 
River, which flows south-westward from the height of land near the west 
end of Shebandowan Lake. At a sudden bend, or elbow, to the south- eS 
rd, in the outlet of Pembina Lake, we came upon a band, fifty chains Band of mica 
width, of fine-grained grey mica schist with garnets, running 8.385° W. ; 
d dipping north-westward at an angle of 70°.. A vein of quartz occurs Vein. 
sre, varying from one to two feet in thickness, and running more nearly — 
south than the strike. It holds patches of yellowish bitter-spar on the west 
wall. A specimen from one of these, assayed by Mr. Hoffmann, yielded 
n0 trace of either gold or silver. From this point to “ Sturgeon” Lake, Galles 
“massive gneiss prevails. It is sometimes reddish, bnt generally grey in Lake. 

color. At the Snake Falls, about half way between Pembina and Stur- 
_geon Lakes, the stratification is distinctly seen, and runs 8S. 40° W., 
while on the western shore of the upper part of Sturgeon Lake, it runs 
" nearly east and west. 


Valley of the Black Sturgeon River. 
& 


_ he additional investigations in the valley of the Black Sturgeon River 

were performed by Messrs. Barnston and Lount, and consisted of a fur- 

ther examination of rock exposures near the main river as far up as Non- 

watan Lake, a traverse from the neighborhood of that lake southward to Traversesmade. 
Mud Lake, and thence to Lake Dufferin, a distance of eleven miles, and 

another traverse from the last lake south-eastward to Cranberry Bay, at 

the head of Black Bay, a distance of about thirty miles. These explo- 

rations resulted in confirming the correctness of the general geological gesutts. 
description of the valley of the Black Sturgeon River contained in my 

~ report, 1869, (Geological Survey Reports of Progress 1866-69, pages 

* 334-336,) and in extending our knowledge of that region. The Upper 

_ Copper-bearing rocks appear to extend to a distance of about twenty miles 

__ west of the Black Sturgeon River, all along the section below Black Sturgeon 

~ Lake. They consist of a great variety of reddish and greyish sandstones character ot 
~ and marls, more or less indurated, and generally calcareous, together with? 

~ dark silicious argillaceous and feldspathic slates, the whole lying nearly 

@ horizontally. They are cut by dykes of compact crystalline dark greenish- 


_ grey trap, and in the higher hills are capped by the great horizontal over- 
H 
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 eountry is much broken by bluffs of the sandstones, marls and overlyi 
traps. The only Laurentian gneiss met with, consisted of a small. ds 
- protruding through the red indurated marl at a point about fifteen 1 
north of Cranberry Bay. < . 


oan Route from Lac des Mille Lacs, via Lonely Late, to Lake of the Woods. 


As already stated, the southern shores of Lac des Mille Lacs are com- \ 
posed of Huronian slates. Proceeding through the lake from the Height- 
of-Land Portage, towards the Seine River, which constitutes the outlet, 
Gneiss Regions. Laurentian gneiss was first met with a short distance north of the en- 
; trance to the narrow south-western arm of the lake, which constitutes a 

part of the Red River route. It was the only rock observed around the 
north-western shores of the lake, and down the Seine as far as we followed 
it. The gneiss in this region is of a massive character, with the bedding 
usually much contorted. A grey color prevails, but there are also some 
reddish bands. The average strike is about S. 70° W. In the neigh- 
borhood of the outlet of Mille Lacs the dip is mostly northward, at angles ~ 
VikeLake. varying from 45° to 90° ; but at Pike Lake on the Seine, ten miles below . 
Mille Lacs, where te bedding is very distinet and less contorted than 

above, the dip is northward but at very high angles. At one place on” 

. the hills on the north side of Pike Lake, a beautifully banded, micaceous. 
but massive variety of gneiss has a local strike, bearing N. 75° W., the 

bedding being vertical. ow 

Pere crcck. We left the Seine by way ofa small brook from the north, named 
Brush Creek, which enters the river between three and four miles below 

the branch called the Fire-Steel River, which also enters on the north side. 

-. ‘First Lake. The first small lake on Brush Creek occurs at about a mile and a-half 


Huronian in a straight line north-west of the Seine. The Huronian schists appear 
schists begin. 


: i to begin near this lake, They are well exposed in the burnt hills. about. 
ca a mile to the north of it. Here they consist of fine-grained greenish ar- 
-< gillaeous, micaceous and dioritic bands, in some parts quite calcareous, and 


; holding numerous strings of cale-spar. In one place there is a band of 
Dolomite.  yellowish-grey or drab earthy dolomite thirty feet thick. The weathered 
surface of this band becomes converted into a brownish-yellow ochre, indi- 

cating a large proportion of iron in the rock. The strata are here verti- 

Quartz vein, cal, and run N. 60° W. They are cut by a vein of quartz six feet in 
width, which crosses Brush Creek about a mile and a-half above the first 


rage, we. assayed by Mr. “Hoffmann, me found to ca A 
ld nor silver. A band of yellowish-grey dolomite, which in one 
1 feet wide, accompanies this vein on the south side. Numer- t 
maller quartz veins, one of them two and a-half feet thick, Were Other quartz 
in the hills near Brush Creek for a distance of five miles north of ee 
ne just described. At the third portage on Brush Creek which oc- oo a 
3 at about two miles above First Lake, the dioritic schist is of @ eem-Dioritic schist, Si 
t dark greyish-green character, holding numerous grains of common a 
magnetic i iron pyrites, and looks promising as a matrix for copper- 
bearing veins. About three miles further on, or five miles north of First 

ake,” the greyish-green schists are very dolomitic, and among them Dolomitio: 
band of pure white quartziferous dolomite was observed. A fine a oe es 
' grained dark grey quartzite, with a westerly strike, was found in a hillquartzite. 
about a mile west of Brush Creek, and seven miles north of First Lake. | 
- Huronian schists of the various kinds first described as occurring on this 
- brook, prevailed as far as Pyramid Lake at its head, where they became “£ 
_ replaced by fine-grained reddish granite ; so that the breadth of this Hu- Breadth of1 7 
--ronian band would appear to be about eight miles at right angles to its miley 2 
a strike. ae 

Squirrel Portage, half a mile lots, leads from the north-avest bay of a watershed. 
BE Pyravid Lake across the height of land separatimg the waters of the 

‘Seine from those flowing towards the Englisk River, toa pond at the head 
-of Carr’s River, so called after Mr. Carr, C.E., whose section of the carr’s River. 
Canada Pacific Railway exploration line crosses this stream. The general 
_ course of Carr’s River is about due north for upwards of thirty miles, in 
a straight line to Mattawa Lake, into which it discharges. The rocks of 
Squirrel Portage and of the country on our course for the next eight 
_ miles, consist of granite, varying from a light red color and fine texture Granite. == 
_to a light grey color and coarse texture. There ig then an interval of 
_ about two miles of massive reddish gneiss with a north-westward strike. 
' Continuing northward, the gneiss is followed by two or three miles of fine- gneiss. 
’ grained green mica schist and slaty felsites with intercalated veins of Mon schist 
reddish granite, running, first to the north-westward, and further on to granite. 4 

the north-eastward and all dipping to the eastern side. These exposures 

appear to be near the western extremity of a bend in the Brush Creek Rropable joi 
band of Huronian schists, which probably corresponds with the bend in the 
+ Minnietakie band, sae Souk at the Lake of the Woods, and will be 
_ described further on. The junction of these schists with the Laurentian Laurentian 
* gneiss to the north, appears to take place about the point where the ees 
- Canada Pacific Railway trial-line crosses Carr’s River, which is at about 


a 


Sanne anne about 8. 45° W. Ta 
~ around the shores of this lake. Similar gneiss, but witl 


Pee as aiathaws Lake. ait paste atin we ; followed: leave 
north-eastern part of Mattawa Lake by a short portage over a rocky rid 
and passing through Bell's Lake, reaches Sturgeon Lake, eight miles fro 
eo Mat: jts south-western extremity. The river which discharges Mattawa Lak: 
- flows from its western side, arid appears to be identical with the stream 
3 have called Drummond’s River, and which joins the Sturgeon Lake River 
eeceust Lake at Kitchi-sagi or Big-inlet Lake. I may.here remark that Sturgeon Take ~ 
River is not the outlet of Sturgeon Lake, but another river, a part of | 
which is followed by the canoe-route from Lonely Lake to Sturgeon Lake. — 
a The outlet of: Sturgeon Lake is near its northern extremity. Around — 
be Mattawa and Bell’s Lakes the strike of the gneiss, which is usually grey 
“ and micaceous, varies from 8.W. to W.S.W. 3 
Huronian The Huronian schists again appear at the place where we came upon 
Saran a Sturgeon Lake, at eight miles from its head or south-western extremity. — 
Here they consist of fine-grained shining grey mica schist, running 8. 70° 
ie W., and dipping northward at an angle of 70°. They contain numerous 
"Quartz veins. irregular quartz veins holding ochrey patches. A specimen broken from one 
of these veins, about a foot thick, is found by Mr. Hoffmann to contain 
neither gold nor silver. 
"sturgeon Lake. The islands which we examined in the centre of the lake on our — 
way to the south-western extremity consist of dark green, soft dioritic 
schist, running in the same south-westward direction as the lake itself. 
The portage at the head of the lake is forty-five chains long and runs 
west to Young’s Lake. At this lake the rock has the same strike and — 
consists of green dioritic schist, studded with small crystals of cale-spar 
and feldspar, which give it a finely porphyritic appearance. It alsoholds — 
specks of copper pyrites. 4 
Sturgeon Lake From the head of Sturgeon Lake our general course was due west by 
Lake. compass for about thirty-two miles in a straight line, at the end of which 
distance, we came to Minnietakie Lake. In the first half of this interval 
Seven Lakes. we passed through seven lakes, the waters of which flow westward, the 
Rs one into the other, and all finally discharge by the Sturgeon Lake River 
_ Qanada Pacito into Minnietakie Lake. The exploratory line of the Canada Pacific % 
' Railway touches the south-west extremity of Sturgeon Lake and going ~ 
westward passes between the third and fourth of the small lakes just re- 
ferred to and crosses the Sturgeon Lake River at the outlet of the — 
seventh of the chain. This lake receives the river which flows from 
Night Owl Lake, lying to the south-westward, and is said to be the — 


: f ain ision aes of ie Candie Pacific Railway" Survey. 
rocks were observed around all the seven lakes except the fifth Muro 
southerly of the group called Kitchi-sagi or Big-inlet Lake, MEE 
shores various kinds of Laurentian gneiss occur. The Huronian 
in the neighborhood of these lakes consist of green dioritie and 
istening greenish mica schist. Light grey granite occurs on the fourth Granite, 
ke near the trial-line for the Canada Pacific Railway, anda finer-grained 3 
_ red variety of the same rock where the line crosses the outlet of the seventh. 
_Atthe rapids, about two miles below the last named point, the rock consists 
of a dark green variety of diorite, thickly studded with crystals of black Hombtendic. 
hornblende about the size of peas. In some parts it also holds scales of” ee 
black mica. It appears to be bedded and to have an eastward dip. The : 
- Sturgeon Lake River .is very rapid for about a mile before falling into 
the southern extremity of Minnietakie Lake. ‘The rapids terminate in a ee 
_ perpendicular pitch of about seven feet, called the Minnietakie Fall, just Minnictake, ae 
_ at the head of the lake. Here the rocks consist of green dioritic and ** 2 
_ glossy greyish-zreen micaceous, argillaceous and chloritic schists. Some of various schists- 
_ the bands contain much calcareous spar, which, by dissolving away un- 
der the influence of the weather, gives rise to rough and pitted sur- 
a faces. The strike is 8. 85°W., with a southward dip at an angle of 60°. 
- The greatest length of Minnietakie Lake, according to Mr. Jarvis, is minnictaxie | 
about twenty-five miles in a western course from the Minnietakie Fall. pe 
_ From this fall to the outlet, a distance of ten miles in a straight line, 
our course lay through an drcltpelaeo of islands which fills up the north- 
eastern part of the lake. In this distance the rocks consist of greenish 
_ Huronian schists mostly of a dioritic character. ‘The strike, which was strike ofaioritic 
ascertained in numerous places, varies from 8. 50° W. to 8. 75° W.,"" § 
except at one spot, where it was N.50° W. A narrow ridge of rock at : 
_ the north-western extremity of Minnietakie Lake, separates it from Abram’s 
Se Lake, into which it discharges through Abram’s Chute, with a fall of aprams chute. | 
three or four feet. The dioritic schists are here of a conglomerate char- 
acter, being mottled by.small hard reddish patches, which appear to be 
pebbles. They also contain quartz, epidote and feldspar, and specks of 
copper and iron pyrites and of specular iron. Abram’s Lake has a metatiferous 
breadth, on our course (which continued to be north-westward), of upwards CO 
of four miles. In this interval the average strike of the green schists is 
about S. 20° W. At the narrows which separate Abram’s Lake from 
’ Pelican Lake, lying to the north-west of it, the rocks consist of green 
_- epidotic and dioritic schists, with large patches of fine- grained grey granite, 
The schists are cut by numerous quartz veins, from six en to a foot Quastz veins. 


ig "0 miles wide. 


from one 2 of f these veins, ines ‘bean assayed 
yield no trace of the precious ‘metals. 

Pelican Lake is four miles broadina soubewedlere diccdicae Astr 
“rapid occurs at the outlet, called Pelican Falls. The rock at the he 
of the rapid consists of ouiystallige dark greenish-grey hornblende sch 
“cowhich i is cut by rectangular joints and splits into remarkably even sla 


4 


strike, begins at the foot of the rapids, only seventeen chains further on. 


es -Gneiss begins, Around the northern part of Pelican Lake, the rocks consist of reddish — 
Bx micaceous gneiss and mica schist, standing on edge and striking very 
3. regularly S. 80° W. These rocks form the commencement of the great 4 


Laurentian area of the Lonely Lake region. 


~ Huronian band The Huronian schists which have been described as continuing from the 
southern shore of Sturgeon Lake to the outlet of Pelican Lake, appear to 
have a breadth across the strike of about thirty miles. Although the 


course of the strike is somewhat sinuous, its general direction is about 


p pune towards W.S.W., which would bring it to Lake of the Woods, where the Huronian 


Wood"? rocks are again largely developed. They have also been noted at vari- 


ous places in the interval by Mr. Jarvis, Mr. W. W. Russell and others, — 


and there appears to be no doubt that the Minnietakie and Lake of the 
Woods bands are identical. 
ee Two miles below Pelican Falls, the Sturgeon Lake River turns off to 
Lonely Lake. the north-eastward, or at right angles, but the canoe-route continues 
north-westward. After passing over three lakes and two portages, we 
arrived by a stream called Canoe River at a point on the south shore of 
Lonely Lake, about thirty-two miles north-west of Minnietakie Falls. From 
Gucits. the Pelican Falls to Lonely Lake the only rocks seen were massive Lau- 
rentian gneiss, all striking south-westward. 
Hudson's Bay The Hudson’s Bay Company’s post on Lonely Lake is situated on the 
Lonely Lake, north side of the White Pine Narrows, which are about three miles west 
of the mouth of the Canoe River. A long point, running up from the 
south side, here contracts the lake to about half-a-mile. The extremity 
of this point is rendered conspicuous by a clump of white pines, and the 
White Pine name O-bijiko-ka, or Lake of the White Pine Narrows, which the In- 
dians gave to Lusnely Lake, has reference to this locality. This large lake 
is also called by different persons, or on different maps, by the various 
Various other Dames of Lac Seul, Sal and Sel, Lake Saul and Salt Lake ; butI prefer to 
Lonely Lake, adhere to the name Lonely Lake, by which it was also known in my 
report of 1869, 


Course of Iaxe, West of the Hudson’s Bay Company’s post, the general direction of 


Be 7 along the cleavage planes, which are vertical and strike 8. 85° W. La _ 
-_-rentian. gneiss, somewhat contorted, but having a general south-westward _ 


a a 


eis 

le of this lake, the distance, according to my plan, is about forty 
s, and the Indians say that the eastern section of the lake, — 
ns a little north of east, is nearly as long, 'so that the whole 
th of Lonely Lake will not he far short of one nunfieed miles. “Length of 


Lonely Lake. 

rocks observed around the shores of the western section of this 
consist entirely of Laurentian gneiss, all having a west-south-westerly 6 Oe around 
e. We noted many varieties among these rocks, but none of them are me 
arkable or require special description. 


From the outlet of Lonely Lake to Separation Lake a distance of Enzlisn River. 
Bout fifty-five miles in a straight line, according to my plan, the English 
River consists of a chain of twelve lakes connected by chutes, narrows 
or short stretches of river. At ten miles from Lonely Lake, it receives oe 
the Mattawa River on its north side, and at about forty miles, the river Branches. =~ 
which discharges Wabigoon and Eagle lakes, lying to the south. ; 


The rock in this district consists of Laurentian gneiss, having the same Laurea . 

E neiss. 

- west south-westward run as around Lonely Lake. About the outlet the Micaceous 

eo: a 
E gneiss is very micaceous, and is cut by numerous granite veins, mostly granite veins 
- running with the strike, which is here nearly due west. The granite, 
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= in many other places, may here indicate the proximity of a band 
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E of Huronian schists. The Indians at the mouth of the Mattawa River 
showed us specimens of a soft, grey, uncrystalline slate, which they carve 

_ into pipes, and informed us that they obtained it from the solid rock at Ppestone 
_ O-nimini Sagaigan or Red Paint Lake, which, from their description, © 

_ would appear to lie about five miles north of the junction ofthe two rivers. 

_ These facts appear to show the existence of another band of Huronian ‘ic 
- rocks, which, judging from the strike, would be identical with the one nian band. oe, 
observed below the junction of the English with the Winnipeg River. 


From the extremity of the southern arm of Separation Lake to Sandy Canoasonis ae 
Bay on the Winnipeg River the distance in a southerly course, is only five Lake to Sandy 
miles. A canoe-route over five small lakes and five portages, leads from 
one to the other. The general upward course of the Winnipeg River ieee 
from the portage into Sandy Bay to Rat Portage is about due south, and 
the distance, according to my map, about twenty-four miles. _ Rat Por- Rat Portage. 
tage is at the head of the Winnipeg River or outlet of Lake of the Woods, 
and is thirteen chains in-length. The only other portage which we passed 
in ascending this river is the one at the Dalles, eight miles below Rat Por- the Dalies. 
tage, and which is also thirteen chains in length. 

The Laurentian gneiss, which is the only rock along the section of the Gneiss. 
Winnipeg River which I examined, strikes generally about south-west. 


the same stri e ani pP Nips oer sprees 2 eee 3 ins, 
Sint going south-westward from Rat Portage to the entrance 
- West Angle of the Lake of the Woods, a distance of about forty mile 
ee yocks observed on all the islands consist of Huronian schists, with as 
see begins. Clated granites. Laurentian gneiss begins just where we enter yd. 
greek leading to the government station on the route to Red River. _ 
Bigsby, in his map of Lake of the Woods, published in the journal of the — 
Geological Society, Vol. VILE, p. 400, shows gneiss all along the main 
north-western shore of the lake. At Rat Portage the strike of the Huro- — 
nian schist, as well as of the Laurentian gneiss to the north of it, is S.: Ta? 4 
: Wz, but it curves gradually round to S. 45° W. before reaching — 
‘Flurouianrocks. the North-West Angle. An island, lying about twenty miles from the 
ee North-West Angle, on the travelled route to the mouth of Rainy River, was. 
found by Mr. Maynard, one of my assistants during the past season, and © 
also by Mr. W. W. Russell, who assisted me in 1869, to be composed half | 
of Laurentian gneiss and half of Huronian schists. Dr. Bigbsy’s map, 
above referred to, and other sources of information show the Huronian — 
schists to run easterly along the northern shore of the southern part of — 
Lake of the Woods. At this part of the lake, according to Dr. Bigsby, | 
they turn round to the southward, leaving Laurentian gneiss between 
them and the eastern shore of the lake all the way tothe mouth of the 
Rainy River. Laurentian gneiss is known to exist.elsewhere around the ~ 
: . southern part of Lake of the Woods, and I found it exposed at. intervals — 
© Gneiss on Red along the road to Red River, for about thirty miles westward of the gov- — 
’ ernment station at the North-West Angle. Mr. Maynard found a fine- — 
" Rainy River. grained dark green mica schist running across the Rainy River at the Long — 
_ Fort Frances. Rapids, and Laurentian gneiss at Fort Frances. All these facts appear 
to show that the boundary between the Huronian and Laurentian rocks, — 
skirts the north-western shore of Lake of the Woods from Rat Portage to 
the north-west angle, and then, curving round, strikes eastward to the 
eastern bay of the lake,\and thence southward to Rainy River. 

Geological On the islands between Rat Portage and the North-West Angle we met 
of the Woods. with a great variety of chloritic, micaceous, talcoid, hornblendic, dioritic, ~ 
a silicious and dolomitie schists of various shades of green and grey. At 

the western extremity of a large island, called Manitou-Minis, about 
fifteen miles south-west of Rat Portage, areddish-grey talcoid schist, run- 
ning 8. 80° W. dip to 8. << 80°, is followed to the south by green dioritic 
Slate conglo- schist, full of white-weathering pebbles and boulders, the largest of which 
= are about two feet in diameter. The green schists are associated with 


masses, apparently intrusive, of fine-grained reddish-grey granite, which 


. Bigsby’s 
aes 


a ca, shi and aires aleaveons hornblende schist occur, Paice. 
. 45° B. < 60°, and both varieties are of a conglomerate charac- Congiom 
® pebbles or lenticular patches ranging from an inch to a foot in- 
, On the above route we found some bands of a fine compact even- 
fed light olive-coloured nacreous mica schist, suitable for hones, and we Cope 
given a specimen of the same kind of rock from an island which lies schist 
miles, in a southerly direction from Rat Portage. The green sees s 
loritic schist at Rat Portage is cut by small lenticular veins of quartz, Quartz veins. 


specimen from one of these on being assayed by Mr. Hoffmann was found Assay. 


BNERAL Duscrrpton OF THE GEOLOGY OF THE Rugion NorTH-wEst OF 
: LAKE SUPERIOR. 


a Upper Copper-bearing Series. This series attains its greatest deve- 

Jopment in British territory in the geological basin of Nipigon, which Geological 

includes the valley of the Black Sturgeon River and the shores of Black gon. 

and Nipigon Bays on Lake Superior. The outline of the area occupied 

by these rocks appears to have the form of an arrow-head lying due outline ana 

rth and south, the point lying north of the north-western bay of Lake pe 

ipigon, and the opposite extremity at the entrance of Black Bay. Lake 

_ Nipigon itself lies in the eastern half of this area. The length will be 

about 170 miles, and the breadth, in the latitude of the southern part of 

Lake Nipigon, about 80 miles. ‘The floor of this basin is overspread by 

the slates, marls and sandstones of the series, lying nearly horizontally sorizontar 

on the edges of the Laurentian and Huronian rocks, but they are covered * 2 

“up and concealed in a large part of the area by the great trap over- 

flows, which are thickest towards its central and southern parts and appear SourcemGeee 
_to become gradually exhausted towards the north. The source of these 

_ great trappean flows is probably marked by the widely spread cracks and 
fissures which are now filled with dense trappean rock, appearing in the 

; form of dykes that may be regarded as the roots, so to speak, of the over- 

lying sheets of igneous matter: there may also have been vents in the 

form of craters, and the same fissures and craters may have served as the 

outlets through which the successive trappean outbursts made their way 

“to the surface. Some of the main vents from which the trap has flowed, 

‘are probably to the southward within the space now covered by the 

“waters of Lake Superior, indeed it is probable that the several trappean 

flows met with in this series had their origin within the area referred to. 


Fe 


Prevalence of are classified as Huronian consist principally of a great.variety of crystal 


Granite areas. Taurentian series. The areas of granite and syenite of this region, whic 


Mapanars ‘the oldets ae Act eke margin of the basin : 
se towards the centre. On the east side of Lake ee 


appeared to shew that the material composing it had rolled meee 
north-westerly direction, while still in a viscid condition. The grea 
length of the area occupied by these rocks in the Nipigon basin is ne: 
at right angles to the strike of the Laurentian and Huronian rocks 
beneath them. Ifit were found desirable to give a shorter name to the 
rocks of the upper copper-bearing series of Lake Superior, I would suggest 


that of Nipigon. These rocks, as shewn on Sir W. E. Logan’s Geological 
map of Canada, form a broad band along the north-west side of Lake 


Superior, running all the way from Thunder Bay to Duluth, at the western 
extremity of the lake. Within our own territory their north-western limit 
runs inland in a general south-western course from the north shore of 
Thunder Bay to Gun-flint Lake. 


Huronian Series. In the region under consideration, the rocks which 


greenish schists. : : 3 ; 
line schists, in which a greenish color prevails. In addition to these there 


are greyish quartzites and schists, sometimes with iron ore, massive green 
Other rocks in’ diorites which are sometimes nares: and imperfect gneisses, which 

are usually finer-grained and less crystalline and hard than those of the 

vary in extent from small isolated patches to ranges, many miles in length,. 
and differ considerably i in composition, appear to be always more or oe 
intimately connected with the Huronian bands. 


piscine, 


Conformity of As mentioned in the present and in my previous reports on this region, 

Laurentian and 

Huronian rocks. the Huronian rocks appear to succeed the Laurentian conformably, the 
distinction between the two being chiefly of a lithological character. As 
nearly as the distribution of ‘fied two series can be mapped by means of 
our present data, it would appear that the. various bands of each set of 
rocks in contact with each other, correspond in their general run, and 

General strike. partake of the same curves and flexures. The general strike of both 
series of rocks throughout the whole region is W.S.W. 


Six band 
Huroniantocks, 1 going north-westward from Thunder Bay to Lake Winnipeg, six appar- 


ently distinct belts of Huronian rocks are crossed. They appear to occupy 


if 


quia ae Th aan ea See souk in the ae Te 

of | Battle, or Copper group of Islands, east of St. Ignace Island. 

em y belong to the Thunder Bay band, while the Huronian schists — 

cross the Black Sturgeon River about sixteen miles from its mouth, 

1 which are again seen at Lake Maria, on the Nipigon, may constitute 

ur from the same band. The Huronian schists of the second, or Upper 

ke Shebandowan band, on which the new gold field is situated, and SpBeafotan Sigs 
h are so largely developed along the national boundary line between band ae 

anagah and Whitewood Lakes, are separated from those of the Thun- 

der Bay band by the granite and syenite of the Giant’s Range. 

The third, or Mille Lacs band, has a breadth of ten to twelve miles. mite Lacs 
he narrow belt of schists which has been mentioned as crossing the out" 
let of Pembina Lake is in the strike of this band and apparently repre- 
sents it. Huronian schists with gold-bearing veins are said to occur at 
Sey Lake on the Red River Route. These would belong to a band be- Cross Laxe. 

_ tween that of Mille Lacs and the fourth band which we crossed. A band Bohibts teporiel aaa 
Dee schists said to occur on the Seine below the point at which we left it - 
"appears to be identical with the latter. The Huronian schists, which 
sare described as occurring around Vermilion Lake, in Minnesota, may yermition 
ene to the Cross Lake band, or that of Mille Lacs, or partly to both. izes 

Our fourth, or Brush Creek ‘hand began about a mile north of the point Brush Creek “ge 
3 which we left the Seine River, and has a breadth of about eight miles. = = 

e. _As:already stated, the schists met with on Carr’s River to the mortage S 
“may belong to a fold in this band. The Huronian schists described by Dr. e 
“Bigsby as crossing the middle of Rainy Lake (Journal of the Geo. Soc., Rainy Lake. 
vol. X., p. 215,) would appear to be connected with this band. The fifth, 
or Minnietakie band, beginning on the south side of Great Sturgeon Lake minnictaxic - 
and ending at the Pelican Falls, is the broadest one we trave:s2d, having Figs 
width of about thirty miles.across the strike. At the Lake of the Woods 
“it has a breadth, from north to south, of about forty miles, but this increase 
in width is due to its folding round upon itself in the manner already des- 

-eribed. The sixth or Winnipeg band appears to pass not far to the north 
of the outlet of Lonely Lake, and was found by you as already stated to” 
eross the Winnipeg a little below its junction with the English River. 
The Laurentian’ series in the country under description presents few 
“points of much’ interest. It is made up for the most.part of common 

“varieties of greyish and reddish erystalline gneiss. They are generally Vere of 
“massive and frequently approach a granitic character, but there are also 

broad micaceous belts and some bands of dark coarse mica schist. They 


"Since the date of my previous see on ee region, fee as 
= much activity in exploring for mines and making trials in places 

to be valuable, as well as in working some of the mines. which were 
known to exist. In pursuing our regular geological investigations, 
impossible for us to visit the whole of the localities at which work 

; being done, but I shall briefly notice some of the more important of 
“Lead Hills Mine. [ yisited the Lead Hills Mine, situated on mining-lot C., in the towns! 
a of McTavish, about three miles 1 in a straight line west of the shore of Bl 
Bay, and found the vein, as described by Professor Chapman, (see Ger 

gical Survey Reports for 1869, page 359) to hold, in one part of 

course, a solid lode of intermixed galena and copper pyrites, at lea: 

: four feet in width. The vein runs sins N. 60° E. and 8. 60° W., an 

“Red marlana cuts the red indurated marl, which is here associated with grey sandstone 

i cose but, at about 300 yards north of,the part which is being worked, th 
red granitesof the region rises in the form of a low bluff. The granit 
is here moderately coarse-grained, and consists of white quartz, light re 
feldspar and scales of black mica, with a little hornblende in small specks 
Where it comes in contact with the red marl in this neighboring the 
latter appears to be somewhat altered. | 
Silver Islet. The workings under Silver Islet had attaimed a depth of about 150 fee 
below the level of Lake Superior, the vein continuing productive and 
giving the miners comparatively little trouble from water. Silver, to the 
value of about one million dollars, had been extracted since the opening 
wed of the mine. 
A shaft had been sunk to the depth of about 20 feet on the large 
“MeKetlar’s  Cale-spar and barytes vein which occurs on McKellar’s Island, a short dis: 
and tance from Pie Island (see Geological Survey Reports for 1869, p. 359) 
and promising specimens of native silver and silver glance had been 

obtained. 

Jarvis’ Island. —A’ large vein of barytes, calc-spar and quartz crosses the southern part of 
_ Jarvis’ Island. It runs in a north-westward course and underlies to the 
north-eastward at a considerable angle. At the time of my visit, a shaft 

was being sunk upon it, which had reached a depth of about forty feet. 
Small streaks of silver glance were then being found in a gangue of light 
grey barytes. : 
McK ellar’s The large cale-spar vein which crosses McKellar’s Point has also a north- 
westward course. A shaft had been sunk upon it to a depth of about 


oS oF veln 
e neighborhood of Cloud Hie tai tients Bay, a eh a 
a short distance south of Loch Lomond ari called Lake . 


ras BS tising ce on lot 11, Con. VIII, in the Gea of McTavish, 
isited by one of my assistants, who found it to contain some galena. . 
‘ Beck,” or Silver Harbor Mine, a short distance from the shore, Oppo- Silver Harbor = 
1e east end of Mary’s Island, is situated on a brecciated quartz vein, 
five feet thick, running north-eastward, and cutting the smoke- ~ es 
olored cherts and black argillaceous shales, which were as seen to run 
early horizontally under what appears to be a thick bed of dark grey trap. 

m the information given you by Captain Talon that at the “ Algoma” 
CB half -a-mile to the east of this spot, the horizontal slates abut 
gainst a wall of trap, it would seem that what appears to be a 
ed at the Silver Harbor Mine may possibly be a dyke with an 
le projecting over the slates seen at the base of the cliff. A 

+ had been sunk to a depth of about thirty feet, and an adit run to 
ort distance along the vein on either side of it. In addition to the 
artz, which is of a white, granular character, the vein holds barytes, 
Petpar: fluor-spar, amethyst, blende, galena and silver glance. | 
‘The workings on the vein which had been discovered on mining lot 
A, about half a mile northward of the Silver Harbor mine, were flooded 3 4 wine, 
th water at the time of my visit to that locality, but I was informed by 

Mr. Borron, Inspector of Mines, and Mr. Peter McKellar, that the vein 

cuts Huronian slates, and that although small upon the, surface it appeared 

to be widening rapidly in going down. Judging from the specimens 

which I have seen, this vein must be rich in silver, which occurs native ; 
in the form of nuggets, and is associated with sulphide of nickel in a a 
gangue of cale-spar and quartz. 3 
~ The Shuniah Mine, situated on lot 8 in the township of McIntyre, about shuniah mine. 

four miles north of Prince Arthur’s Landing, was being actively worked at 

the time of my visit in July. The vein is here about thirty feet in 

width, and cuts the granular, silicious, cherty and dark argillaceous slates 

of the upper copper-bearing series. It has a south-westward course, and 

is supposed to be identical with the large vein on mining-lot M in McIn- 

tyre, the Algoma vein on the’ north-west corner lot of Neebing, and the 

large vein at the Paresseux Rapids on the Kaministiquia River. (Geological 

Survey Reports for 1869, p. 358.) On the Shuniah location a north-facing 

cliff of EAD runs parallel with the vein at a short distance to the south of it, 


3 ‘Thunder Bay 
Silver Mine. 


 Shebandowan - 


it _ gold region. 


Heron Cove 
Mine. 


he lilaé or 6 . The silver. : 
glance, but, so far, not very eu Thre ea 
on the vein to the depth of about 15, 50, and 65 feet respe 
an adit driven between the two deepest. 


- not been worked since the winter of 1869-70. 


An opening, known as the Singleton Mine, was made during. the 
mer to the depth of a few feet on a quartz vein in the north-west cor 
of the town-plot of Prince Arthur's Landing, and some fine specimen 
disseminated native silver obtained. 

The Thunder Bay Silver Mine, described in my report for 1869 


I had not an opportunity of visiting the Shebandowan gold region. Mr. 
Peter McKellar, who was engaged with me on the Geological Survey i 
1869 and 1870, has described it so well in a letter which he wrote 
on the 14th of November, 1871, that I cannot do better than copy | 
description in this place. He says: “Last spring I was exploring in the e 
new gold-field. Itis situated between fifteen and twenty miles south- 
west of the western extremity of Lake Shebandowan, on Huronian strata 
of the same kind as those which cross the old Dog Lake trail in the vicin- 
ity of the twelve-mile post,” (see Geological Survey Reports for 1869, p. 
829.) ‘They are composed of highly inclined beds of diorite, dioritic, 
chloritic, argillaceous, silicious and talcoid slates, massive greenish por- 
phyries and porphyritic slate, and thick beds of greenish slate-conglo-— 
merate, with granite. ‘The latter is intrusive and may have something to” 
do with the metalliferous character of the lode in question. There are 
bands of magnetite and of quartzite interstratified with these rocks. The 
strata dip néttharostwand, the angles being from 60°'to 80%. The goldi is. 
found in grains and thin leaves, associated with the ores of copper, silver, 
lead, iron, &e., in a quartz vein from two to six feet wide, which is well 
defined and carries a highly metalliferous character for more than half a 
mile to my knowledge. There is also a layer of soft taleoid slate along 
with the quartz, which I believe will also be rich in the precious metals. 
The vein, in general at least, conforms with the strata. I have had the 
pleasure of being the discoverer of the free gold and also of the silver in. 
this new region.” Mr. McKellar also observed that the slates in ee 
vicinity of this vein contain a good deal of dolomite. 

Gold and silver have also been found in a quartz vein, which was. 
being worked, about a mile east of Heron Cove, near the Pic, in a 
horizon in which Mr. McKellar had predicted, from the geological rela- 
tions, it would be found. I had an opportunity of paying a hurried 
visit to Heron Cove on our way home from Thunder Bay in the 
autumn. The rock at the landing, in the bight of the cove, consists of 


Mffice of the Geological Survey, 


- Surrace Gronoey. | 


I @ superficial geology of the Nipigon and Thunder Bay regions was 
ed in my report for 1869. In proceeding westward by the Red : 
Road, the stiff red clay of the Kaministiquia valley was found to pets clay ¢ of the 
end westward up the valley of the Mattawa to the outlet of Shebandowan ne 
ce, becoming apparently less abundant all the ways and finally diasp- 


ake of the Woods, by way of Lonely Lake and the Hhglish and Wini- 

Rivers, wherever the vegetation is burnt off, the rocky mammillated Mammillated sey 

3 are seen to be strewn with rounded and angular boulders, from the = 
of a man’s head, to to a diameter of thirty or forty feet, Many of 


are perched in positions, from which they look as if they might be Perched bould- Ri: 
ers, 2 


rolled into the water below. . 
[he glacial strive might be observed on the surface of the rocks almost Glacial Strix. 
srywhere in the region examined between the height of land and Lake 
the Woods. I noted their course in a great number of places and 
und it to vary from south to south-west, averaging perhaps S.S.W. 


ROBERT BELL. 


Montreal, February 24th, 1873. 
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All the bearings in this Report have reference to the Magnetic Meridian. 


OF AN EXAMINATION OF THE E 


“COUNTRY BETWEEN LAKES TEMISCAMANG 6 
| ABBITIBBE. 


by 


MR. WALTER McOUAT; 
ADDRESSED TO 
ALFRED R. C. SELWYN, ESQ., F.GS., 
DIRECTOR OF THB GEOLOGICAL SURVEY OF CANADA. ; , : 3 
MonrreaL, May, 1873. — 
 Srr,—In accordance with your directions, I was engaged during 
- past season in making a geological examination of a portion of the country 
on the Ottawa to the spohaeed and eastward of Lake Temiscamang. , The 2 | 
_ Previous explo- country bordering the Ottawa River, as far as the head of this lake, was 
Nees explored many years ago by Sir W. HE. Logan; and in 1870 and 1871, 
exploratory traverses were made, in the frinet year by Mr. Richantaeay 
and in the latter year by aeeale across the country in a north-westerly 
direction from Lake St. John, on the Saguenay, as far as Lake Mistassiniil . 
Between the latter lake and the head of Lake Temiscamang, and extending ~ 
northward to Hudson’s Bay, there is a large area, of the geological” 
character of which almost nothing was known. I was directed to turn 
“Tnstructions: my attention to this region, with a view of determining, as far as. 
possible, the boundaries of the principal rock formations; a special 
interest having recently been given to it by the discovery in 1870, 
by Mr. Richardson of the Geological Survey, of a series of crystalline 
schists, with serpentine and conglomerates, occurring to the south of Lake 
Mistassini, and having a north-east and south-west strike. These rocks. 
possess the double interest of containing important deposits of copper Ore, 
and of having furnished a fossil coal It was’ therefore part of my 
instructions to endeavour to ascertain how far they extend to the west 
ward, and if possible, what may be their relation to the Huronian rocks 
so extensively exposed along the north shores of Lakes Huron and 

Superior. 
As it would not be possible to make even the most cursory examina 
of so extensive an area in one season, it was understood that, in conducting 
the work of the first season, I should take advantage of Stes oppor- 


> 


ok 


, on the serail of the first season, i js to be etal as a Report of — —_ 
,and will not be expected to give anything like the amount of __ ef 
in regard to the region in question, which may be looked for 
e pepmpioton of a more paotetapiive plan of exploration, even — z 


ficers of the Hudson’s Eee Conipany, with many of whom I was neces- 
brought into contact. To Charles Stuart, Esq., of Temiscamang, ae 
Mr. George Burgess, of Abbitibbe, my special thanks are due for aid : 
endered in many ways, and for the readiness with which they furnished 
dful information. 
__ I was assisted during the whole of the season by Mr. John McOuat, and Assistants. 
-until the end of August, by Mr. Herbert L. Reddy, of this city, both of 
which gentlemen are at present students in McGill University. A 
_ In making arrangements for the work of the season upon which I have pian of opera- os 
“now to report, my original intention was to begin at Grand Lake on the ee 
Ottawa, proceeding thither by way of the Ottawa and its tributary the 
‘Du Moine, and with this intention I set out from Montreal. It was subse- 
quently decided, however, that it would be a better plan to follow the 
Ottawa river all the way to Lake Temissamang, aed to make that our 
ase of operations. By doing so I would have the advantage of setting 
out from a district which had been previously examined and reported upon 
ry Sir W. E. Logan. There was also reason to, believe that the latter 
Z jake would be much more easily reached than Grand Lake. 
‘This point settled, my plan was to get the supplies for the whole season 
: up the Ottawa as rapidly as possible, and having, with the permission of 
_the officer in charge, deposited them in the store of the Hudson’s Bay Co., 
vat Fort Temiscamang, to make excursions of a month or six weeks dura- 
“tion into the country to be examined, returning at the end of each trip 
for the supplies required for the next one. I regret to be obliged to 
report, however, that in carrying out this plan, serious delay was occa~ Unexpected 
‘sioned, and additional expense incurred, by unexpected obstacles, arising eee 
¢ chiefly from the fact that it was found to be almost impossible to engage ee 
suitable men as voyageurs. The only practicable mode of travelling in. 
the unexplored regions of Canada, as is well known, is by following the 
water, and using light birch-bark canoes, manned by skilful voyageurs, 
and it is of course of the utmost importance that the latter be thoroughly 
experienced and trustworthy. This is especially true when, as in our 
case, very light canoes are used, so that only two men are required to 


manage them. In this case, if a single man im a party be in any way 
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~ portion to the tact and general good management of the person in char, 


work. With a view of avoiding this risk, it was thought advisable that 
at least half our voyagewrs should be white men, and that the Indians 
should be depended on only for guides. I therefore hired four white me 
in Ottawa, and set out with these, hoping to have no difficulty in hirin 


7 


dealing with the 
~ Indians. 


of the party, but at best there is considerable risk. In our case thi 
would have been especially serious, owing to the distance from civilizat on 
of the scene of our labours, and the length of time we expected te be at 


at Temiscamang, a couple of Indian hunters acquainted with the country, 
thus making up the number ef six which would be required for the season. 
In addition to this, I proposed to pick up some additional hands before 
leaving the Ottawa steamers, to be taken as far as Temiscamang, so that. 
our supplies might be got up ata single trip. This would have been ae 
good plan, if white men could have been had who were as good, or nearly — 
as good canoe-men, as most Indians are. Such men, unfortunately, Tq 
failed to find, and of the four who were hired, two showed symptoms of 

serious illness befere reaching Temiscamang, and had to be left behind. — 
More unfortunately still, we found the Indians of the Ottawa and Temis—~ 
camang exceedingly difficult to deal with. Most of them demanded from 
two to three dollars a day for their services, and the few who were found — 
willing to go with us on more reasonable*terms, would do so only for a 
short time, leaving us perhaps when it would be still more difficult to 
supply their places. Similar difficulties attended us during the whole 
season, seriously interfering with the success of the work. A natural 
consequence of this state of things was, that our operations were limited 
to a smaller area than would otherwise have been the case. We had the | 
advantage, however, of being able to do our work somewhat more minutely — 
than we should have done if we had had the means of travelling more © 
rapidly. We were also enabled to make a large collection of specimens: 
of the rocks met with. These specimens are now in the Museum of the _ 
Survey, and as there is reason to believe that they represent. pretty 

correctly the crystalline rocks of the whole region, a careful study of the 


collection will be of the greatest value in preparing for future explora~ 
tions. ; 


Starting from Fort Temiscamang, three different excursions were made 


ry 


Ab dbitibbe 5 the route aati followed by the canoes of the Fildsos' Ss Day 
mpany. From the head of the lake, we ascended the Ottawa to Lac =~” 


s Quinze, a distance of about fifteen miles, though in a straight line Lae eg Quins 
distance is only eleven. This portion of the Ottawa is locally known Quin 


“The Quinze,”? from the fact that, in ascending it in canoes, about ~ 
fifteen portages have to be made, though the number varies according to. 
circumstances. Its general upward course is E. by N., or nearly at 
Es ht angles to the general direction of the valley of Lake einen 
and that of the River Blanche, its extension northward. It is, for the 
_ greater part of the distance, a succession of formidable rapids and eas- Rapids and? | 
ades, the difference in jeval between the two lakes being probably not °°" 
less than 250 feet. The rocks are well exposed dhroaghout, especially 
the portages. I shall therefore describe the rocks with reference to 
he various portages. The first of these is about two miles above Lake threo portages,. 
femiscamang, and is succeeded by two others ina distance of a little see 
ver amile. The first two are quite short, and overcome two falls from 
a to twelve feet high ; the third is half a mile long, and the fall is about 
fty-six feet. At one point in this latter, there is a descent of about 
enty feet in a single fall, which appears to be the highest at any one 
“point on the Quinze. The rock exposed at all these portages appears to 
he very uniform in character, being a very hard, dark grey silicious mica yyigorm char 
‘slate, or schist, usually having a rather imperfect cleavage parallel with 20.0% 
‘Andistinct whitish lines and streaks. These lines, though usually obscure, 
“were always detected on close inspection; and as they are remarkably 
‘uniform in direction and inclination, and appeared to correspond with 
‘occasional slight variations in texture and colour, I think they may be 
‘regarded as indicating the bedding of the rock. ‘This supposition is con- 
firmed by the fact that.the dip which they give corresponds with that 
observed farther up at various points where there cannot possibly be any 
doubt of its character. The dip obtained in this way, on the first three 
portages, varies in direction from 50° to 80° W. of N., and in amount 
from 61° to 85°, the prevailing strike and dip being about N. 70° W. 
< 70°. -The direction of the dip appears to become more nearly west, and “3 
the inclination'less in going up the river. 

Above the third portage, there is an interval of nearly three miles: 


1 


fall at this portage is about twenty feet. The rock is the same as on 
lower portages, except that it is finer and more compact in texture, and 


Crystalline 
~. “aliorite, 


- ‘Sixth portage. 


Granite. 


Divisional 
planes. 


less silicious. The dip, observed only at one point, is S. 68° W. < 62. 

The fifth portage begins about a quarter of a mile above the last, is 
nearly half a mile long, and the fall in the river is about fifty feet. The 
rocks are well seen, and consist chiefly of fine-grained, rather soft mica 
slate, cleaving readily into thin regular sheets. The colour is lighter 
than on the lower portages, and considerable masses are very soft, and 
greenish-drab in colour, approaching in character to nacreous slates. In 
the lower part of the portage, the slates are interstratified with massive- _ 
grey quartzites, very slightly micaceous. At the head of the portage, — 
crystalline diorite forms a ridge of about a hundred paces wide, having 
a direction which accords with the strike of the slate rocks. The 
dip of the rocks on this portage is well seen, and is pretty uniform 
throughout, being about 8. 34° E.<76°. Similar soft rocks occur along — 
the river for about three miles farther, for which distance the river 
runs nearly in their strike, or about N. EH. and 8. W. The dip, for the 
greater part of this distance, as on the portage just described, is to the 
south-eastward, but at so high an angle that a very slight change would — 
give an inclination in the opposite direction, which is the prevailing one 
throughout the Quinze seetion. No lower inclination than the above (76°) _ 
was observed, and in the upper part of the distance the strata are 
generally nearly vertical. _ 

The sixth portage is about a quarter of a mile above the fifth, and 
reaches to within a few yards of the head of the island. The fall here’ 
is about eight feet. On the upper part of the island there is a conspicuous - 
exposure of a light grey granitic gneiss, consisting of glassy quartz and 
white feldspar, with a smaller amount of dark brown mica in small scales. 
The whole mass, as farias observed, is quite uniform in colour and texture, 
and occasionally there.is a decided parallelism in the arrangement of the 
constituent minerals. The strike and dip of the planes thus indicated, at 
the only point where they were well observed, is the same as that of the 
stratified rocks in the vicinity. The whole rock, however, is affected by. 
another remarkably regular set of divisional planes, forming layers from 
two to five or six feet thick, and of which the underlie is about N. 8° E. 
< 26°. The mass is lenticular in form, and is about six hundred yards long 
by one hundred wide, the longer axis being approximately parallel with 


portage there ‘ig an sen eye soft, Tea -grey, 
steatitic rock ; and alittle farther up, soft chloritic slates are seen in es ro 
with the granitic gneiss, sometimes corrugated and apparently un- 
mable with it, but at other points quite conformable. For about two 
above this island, as already mentioned, the soft slates are the pre- 
nating rock, and ‘the river runs in their strike; but besides these, 
rites and dioritic slates are met with occasionally, and appear to come Diorites, ana 
from the south- east side. At the end of this distance there is an abrupt es oer 
n to the south, going up the river. ae 
Just before reaching the turn, there is a short selene (the soventl Eorenih oe eee is 
m ‘Temiscamang) on the north, or right bank of the river. This” 
eads from the river to a small lake, after following which, for a few 
“chains the canoe route-passes into the Ottawa again by the outlet of the 
lake. Immediately below the portage, a bed of greyish felsitic rock 
was observed, containing a considerable quantity of iron and copper rere copper: 
_pysites Eimininated through it. At the outlet of the little lake, miea slate 
ped micaceous quartzite, similar to that on the lower part of the fifth 
Pn. were observed ; but after a short distance these give place, on the 
. H. side, to diorites and dioritic slates. 

4 The upward direction of the river, for about three miles, is a few 
degrees H.of S. A portage leads from the river immediately below the 
turn, on the opposite side from the above small lake, to another small 
lake situated in a ravine running parallel with the river above the turn, 
‘and about half a mile long. ‘This portage is about three hundred paces Two portagess. 
‘long; and beyond the lake, another portage of similar length continues in 
the same direction, to the river at the foot of a lake-like expansion. From 
‘this point to the turn, a distance of nearly a mile, the river flows swiftly, 

“with occasional falls, between high rocky banks, and the total fall is a little 
over forty feet. The canoe-route just described crosses the strata nearly 
at right angles, and the rocks are well exposed. These are chiefly massive 
_erystalline diorites. At the foot of the lower portage, however, the 
diorite is not distinctly crystalline, and is occasionally slaty. In some ee te 
parts it contains much epidote in veins and disseminated grains. Much 

of this fine-grained diorite seems made up of flattened shuttle-shaped 

rnasses from three to twelve inches, or more, in width, and perhaps six or 

eight times as long. At one point, a width of about twelve feet was made 

“up of regular hexagonal columns, having a diameter of about ten inches, 

and inclining at an angle of 57°, in a direction S. 42° W. Towards the 

head of the second portage, the slaty character is in some places pretty 


highly developed. 


Tenth portage. 
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“slates. 
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_ feet is made up of such layers. The quartzite is fine and close-g: 


netic iron, forming about a fourth of the whole. ‘These various 


ally flakes and streaks of dark green hornblende. ‘The latter, as well as_ 


phe: most ete eds example | of this 
is near the head of the lower portage, where a thickness of 


sometime approaching jasper in character, and in layers from 
thickness of paper to about an inch. The colours are light and da 
and blood-red. Interstratified with these are similar layers of black 


being pectonlly regular and even,and the different colours alternating wi 
each other, the rock has a very striking appearance. The dip of the 
stratais N. 70° W.< 70°. 

After passing these two portages, which, with the preceding short on 
may be regarded as a third group of three, there is an interval of abou 
mile to the next. The direction, as already stated, is 8. by E., and = 
strata are crossed obliquely, the dip being still W. by N. . 

From the foot of the next, or tenth portage, the direction is east to t 
Lac des Quinze. On this portage, which is the longest on the Quinze, 
length being a little over half a mile, the rocks are well seen, and are 
slaty throughout, displaying a fine but distinct lamination, and are chiefly 
hornblende slate. It is usually greyish-green in colour, but frequently 
there are streaks and patches tinged with red. There are also in many 
places numerous obscure lenticular masses of a feldspathic character, 
lighter in colour than the above, and showing crystals of feldspar, and usu- 


the whole mass, which may be from an inch to several feet long, and from. 
a line to several inches in thickness, are parallel with the general bedding | 
of the rock. The dip at the foot of the portage is W. < 62°; about two | 
hundred paces to the eastward, S. 82? W.< 45°; and at the upper end, ‘ 
S. 78° W.< 50°. The fall in the river here, as nearly as I was able to 
ascertain it, is about twenty feet. 
Continuing up the river, the rock is hornblendic slate, differing from. 
the last chiefly in being apparently quite homogeneous in texture, and in , 
its dark gidenlen pray colour. The same obscure interlamination of 
darker and lighter layers was observed, and the rock cleaves with toler-- 
able facility parallel with these. This rock, as well as the last, though — 
usually hornblendic, occasionally contains considerable mica. It occurs | 
for about half a “anne across the strike, extending across the next, or 
eleventh, portage, to about half way Behwton it and the twelfth, whiche is” 
the last before reaching Lac des Quinze. Here itis succeeded and under- 


Syenitic gneiss. laid by syenitic gneiss. For some distance before it gives place to the 


latter, it is more coarsely schistose, and the colour is lighter and more 


just y 
mg $s crosses ‘this de part obbaaaly, is rocks ae 
osed on both sides. On the south side the shore is low, and the 
< is often concealed ; but the two varieties, though not seen immediately xh: 
act, were seen within four or five feet of each other at a point 
re the rock rises only a few inches above the water. Onthe north — 
de here i is an interval of 200 paces between the last exposure of slate 
_ first of gneiss. The dip here, as on the portage below, is S.W. 
0°, while on the south side it is, immediately at the point of contact, 
. 32° W. < 52°. In both cases the dip of the two rocks, where they 
pproach nearest to eachother, is the same. The gneissismade up of 
red dish feldspar, with a considerable quantity of dark green hornblende, ba 
and a smaller amount-of glassy quartz; sometimes it contains a little ee 

mica. It is moderately large-grained, and breaks up readily under the 
-hammer. The hornblende and mica are so arranged as to give the whole 
stratified appearance, which, though usually obscure, is often sufficiently 
istinet to allow of the dip being ascertained. This rock occurs, with 
jittle change, to Lac des Quinze, a distance of about three-fourths of a 
mile in a direction nearly east. At the head of the uppermost portage, 
however, a quarter of a mile to the eastward, though made up of the ae 
me constituents, it is coarser, and has a porphyritic appearance owing . =e 
to the occurrence of numerous crystals of reddish orthoclase, many of Lane erystals 
em as much as half an inch across. ‘The stratification is very obscure 
in this locality, but some distance further east it is quite plain and un- 
_mistakeable. The fall in the river at the last (12th) portage is about 
A ten feet, and at the next one below, eighteen feet. 
_ In regard to the levels given in this Report, it is necessary to state Levels 
“that they are only approximate, being the result of observations with a 
_ small aneroid barometer. It is believed, however, that they are on the 
‘whole pretty accurate. We had occasion to pass between Lakes 
~ Temiscamang and des Quinze four times in the course of the summer; 
"each time barometric observations were taken at both extremities of every Barometric | 
portage, and the average of the four results adopted. In addition to 
this, the difference in level was calculated from the mean of a large 
number of readings taken during steady weather both on Lake Temisca- 
mang and on Lac des Quinze. ‘The two results agree so closely that I can 
state, with a considerable degree of confidence, that Lac des Quinze is Holes sora 
about 260 feet above Lake Temiscamang. 
Lac des Quinze is an expansion of the Ottawa, and is in most parts 
about a mile wide. Its direction, going up stream, is south-east for eight 


first bay ee hae a ieee than half a mile wide, exten 
same direction for three miles ; and near the point where the direct 
the main body of the lake changes from S.H. to N.H., a third bay exte 
southward for five miles. ‘These three bays are as nearly as possil 
parallel, their direction being a few degrees H. of N. and W. of 8. This 
is also the direction of the strike of the s rocks on the first two; the third I 
did not examine. The rock is chiefly grey syenitic gneiss, generally 
highly quartzose. It is often schistose, and sometimes passes into well- 
marked hornblende schist, consisting chiefly of glistening black plates of 
hornblende with some mica. ‘This rock was observed especially along the 
east side of the lower half of the principal bay, and it seems probable that $ 
all these bays lie on the strike of similar schistose bands. On the north — 
side of the lake, between the first and seeond bays, the rock becomes 
finer in texture, with a granular appearance, sometimes resembling a — 
sandstone, and frequently contains a considerable amount of epidote. On — 
es the lower part of the lake massive crystalline diorite was observed at~ 
Diorite dykes. Several points, and evidently belongs to two dykes which cut the above : 
rocks. They appear to have a course about N. by EH. and S. by W., and- 

to be from fifty to one hundred feet wide. ; 

The mean of a number of dips observed at various points along the east — 

side of the first or principal bay, from one to four miles from the foot of it, : 

was W. < 29° ; that of a similar number taken along both sides of the sccaee ; 

bay was N. gs" Wi=.45.. ; 

On the accompanying map, I have indicated the dividing line between 

the gneissoid strata of Lac des Quinze, and the overlying series of slaty 

Boundary be rocks. Assigning to it a direction a little F. of N. and W. of S., which 


_ tween the 3 
gneisses of Lac appears to be that of the general strike of the rocks of both divisions, it 


; the oveniying would, when continued southward, coincide very nearly with the line 
traced for six or eight miles by Sir W. E. Logan, as the boundary between 
the Laurentian and Huronian on Lake Temiscamang, near the mouth of 
the Montreal River. _Continued in the opposite direction, it would run a 
little to the westward of the first described or most westerly bay of Lac 

des Quinze, and parallel with it. 
The distance in a straight line, bearing N. 6° W., from the outlet of 
Lac des Quinze to the Hudson’s Bay Company’s post on Lake Abbitibbe is 
: Canoe route about seventy-six miles. The canoe route followed by us passes from the head 
Quinze to Lake of the western arm of the first bay of Lac des Quinze up Lonely River, and 
thence through two long narrow lakes, named respectively Obikoba and 


Opasatika, which are connected by a small stream. With the exception 


z 


bet a 


fastancs from the Santi of es River to the height of land is 
ut thirty-one miles. The rocks over the greater part of this distance 
f the same gneissoid character as on Lac des Quinze. The regular 
1 and south strike, and westerly dip, were, however, not observed 
her than about half way up Lac des Quinze Bay, on the upper part of 
h very few rocks of any kind were seen. On Lonely River, and on Lonely River 
lower part of Lake Obikoba, the stratification was notapparent. The Yobay oe 
ock is usually granitic, fine-grained in texture, and of very light grey, 
own, or reddish colours, often approaching white. Associated with this, 
there is often another somewhat similar rock, but containing a large 
amount of black hornblende, giving the whole adark colour. This appears 
to cut the former, but the two varieties are often so entangled with each 
other, that it would be difficult, without examining a large area, to deter- 
mine which is the intrusive rock. ‘This is characteristic of the whole 

istrict, along the line examined, from the head of the Lac des Quinze 

bay to the foot of Lake Opasatika, a distance in a north and south direc- 
tion of about fifteen miles. There are also many veins of coarse granite, Granite veins. 
consisting usually of vitreous quartz, red feldspar, and brown or greenish 
‘mica. The feldspar 1 is occasionally milk white, giving a white or light 

“grey rock. It is plain, however, that the staple rock of this district is 

“gneiss, which was observed, especially in the northern part of the above’ 
‘mentioned fifteen miles, to pass into a distinctly stratified schistose rock 
chiefly composed of quartz’and mica. ‘The best instance of it occurs on . << 
‘the upper part of Lake Opasatika, just above where, going northward, the Lake Opasatika. 
lake suddenly contracts in width from upwards of half a mile to six or 
“eight chains. Here a well defined micaceous gneiss was observed, very 
“regularly and finely stratified, the dip bemg 8.< 77°. Wherever the 
stratification appeared in this locality, the strike usually approached east 
‘and west, with a dip to the south, the inclination apparently becoming less 

going northward. 

Continuing northward, the rock on the lower part of Lake Opasatika, 

where it is well seen, is the same fine-grained granitic gneiss, but it 1s not 

so much cut up and disturbed by veins and dykes as the atone: and it is 

generally quite distinctly stratified, the bedding being often shown by the 

occurrence of lighter and darker bands, owing to the varying amount of 

dark mica in the rock. The same rock occurs all along the lake for about 

nine miles, and then gives place to a series of slates and schists similar to 


directi the 1 rt ay He 

his rock, especially in or near small veins, in mu 
as it does in similar rock near the foot of Lac des Quinze. = 

Towards the north end of Lake Opasatika, as already stated, 

-_'!-- gneissoid strata give place to others of an entirely different char 

cks of the The upper part of the lake is much wider than the lower half, the 


tof 
pasatike, being upwards of two miles. From the east side a bold tongue of la 


deep bay. Along the edge of the water round the lower promontory 
there are exposures of a dull grey micaceous schist, much resembling the 
lowest members of the slaty series of the Quinze, but more micaceous and 
somewhat more coarsely schistose. This is overlaid by a rather compli- 
cated and greatly varying series of strata which the time at my command — 
did not enable me to examine very minutely. First, there is a thickness 
of twelve or fifteen feet made up almost entirely of foliated brown mica, 
very much corrugated, and often folding round what appeared to be nodu-— 
lar masses of grey quartzite often nearly.a foot in diameter. Succeeding 
this there are thirty or forty feet of quartzites and hornblendic schists, in- 
cluding layers containing large quantities of magnetic iron, always finely 
stratified, and having exactly the appearance of having been originally in 
the condition of fine sand. Along with these there is alsoa layer eight 
Magnetic pyri- or ten inches thick made up chiefly of magnetic pyrites. A specimen of 
ees i GePPe this having been submitted to Dr. Harrington was found to contain traces 
of copper and cobalt. Above these quartzites there is a considerable 
thickness of massive steatitic rock and steatitic schists, with probably 
_ Steatitic schists Chloritic schist. These steatitie rocks contain‘ numerous minute grains | 
s Yon. ="*"* and octahedral crystals of magnetic iron. ‘The dip is to the eastward, 
at an angle of about 40°, but the rocks are much disturbed. The northern 
part of the tongue of land above described is made up of massive 
i, crystalline diorite, evidently a dyke, running apparently, in a direction a 
eee little north of east. | 
Immediately opposite, on the west side of the lake, similar rocks are 
seen, but they are still more irregular. Crystalline diorite occurs in the 
line of the above dyke, and is no doubt a continuation of it. Immediately 
‘ to the south of the diorite there is a large exposure of massive greenish-grey 
steatitic rock, while to the north of it mica schist occurs along the shore 

in such a way as to give the idea that an anticlinal axis occurs beneath 

the waters of the lake. here are also on the west shore some exposures” 

| Taleogo slate of a soft greenish talcose slate containing great numbers of cubical erys- 

tes. tals of iron pyrites, some of them more than half an inch in diameter. The 


Diorite dyke. 


-regule a usually N. by W.. ; 
no rock ‘was seen for. about two miles, beyond hii on both | 
ere are large exposures of coarse mica schist; but as higher 
reached, the rock becomes finer grained and more compact, and i, 
ated with close-grained hornblendic slate, precisely similar to that _ 
Quinze. The dip, as already stated, is northerly, generally some- _ 
to the west of north. The inclination ig at first from 20° to 40°,” 
creases on going northward. 

t the head of the lake, the rocks last described are succeeded, in “pe 
nding order, by conglomerate. ‘The matrix is usually a dull greenish Conglomerate 
-grained sandstone or quartzite, and the imbedded pebbles consist of — a 
yenite, greenstone, chert, and white quartz. ‘They appear to be all - ; 
rounded, and are usually small, but are occasionally nearly a foot in 
iameter. Sometimes the rock is chiefly made up of these pebbles, but 
sometime they are sparsely scattered through the matrix. From this to 
the Height of Land, the distance is about half a mile, and there a similar 

k was observed ; but at an intermediate point it is a hard greenish-grey 
, the slaty structure not very well developed, and the rock apparently 
lioritic. All these rocks appear to dip with tolerable regularity a little 
. of N., and the angle of dip at the ‘head of Lake Opasatika is from 
to 80°. 
Continuing northward, across the last mentioned conglomerate, and 
ver the Height of Land portage, the rock exposed on asmall lake beyond peient of Land 
“the latter is dark greenish diorite, with little or no appearance of strati- pia ee So 
fication. From this lake, which is about a mile long, the head of Lake 
-Matawagogig i is reached by a small tortuous stream without any rapids. 

The distance from the Height of Land portage to Lake Matawagogig is 
“about two miles, and the direction a little west of north. Here the rocks 
ave similar to those between the head-of Lake Opasatika and the Height 
of Land, but the conglomerate, of which, however, not much was seen, 
‘is finer, having a very hard, close-grained matrix, and closely resembles 

the slate conglomerate of Lake Temiscamang. The distance across the 
measures to this point, from the part of Lake Opasatika where this series Be 
of strata with a regular northerly dip was first observed, gomg north- 

ward, is about five miles ; while from the point where the micaceous schist 

first appears, succeeding the, gneiss, the distance is about ten miles. 

It will be seen by these observations that on Lake Opasatika we crossed 

the boundary line between the two great classes of rocks described in this 

report, the gneissoid division being on the south, and the slaty and dioritic 
division on the north. It seems probable that, from where this line was 


- Diorite, slate 
and quarzite. 


Fine view of 
surrounding 
country. 


- the more probable, and I have so indicated it, provisionally, on the acc 


gig, and just on the north side of the Height of Land, two remarkable | 


- from the foot of Lac des Quinze, the country is comparatively low, no 


- each other in a south-west and north-east direction less than half a mile 


miles to the west, on the River Blanche. The former. supposition 


panying map. . ie 
About a mile anda half south-westward of the head of Lake Mataw 


rise to a considerable height above the surrounding country. All the way 


hills being seen which appeared to rise more than 150 feet above that 
lake, but these two hills are more than 700 feet above it. The two fi 


apart ; and at a distance of twelve or fifteen miles in a direction W. by S._ 
an exactly similar hill is very conspicuous, and is said by the Indians - 
be the highest hill in this part of the country. We ascended the highe: 
of the two nearest ones, reaching it from the small lake already mention- 
ed, on the north side of the Height of Land, the direction being about west, 
and the distance about a mile and a-half. First, we passed over some low 
hills consisting of dark greenish diorite, similar to that seen on the lake” 
from which we started ; then for a short distance over~flat ground where 
no rocks were seen, beyond which, on the slope approaching the high hill, 
‘exposures were met with, of a fine hard bluish-grey slate. The summit 
of the hill itself was found to consist of very hard close-grained grey 
quartzite. It was observed to contain what scem to be very small pellucid 
grains of quartz, and occasional small crystals of feldspar, the whole wea- 
thering brown. This rock seems to compose the whole summit of the 
hill, which is about ten chains across. So far as seen, it is perfectly 
uniform throughout, without the slightest indication of lines of deposition, 
and on all sides, except the north, forms vertical cliffs, apparently two 
or three hundred feet high. The height of the summit of the hill above 
Lake Matawagogig was found to be 690 feet. The other hill, which is 
not quite so high, is separated from this one by a very deep, narrow 
ravine. It presents exactly similar appearances, as does also the more 
distant one already mentioned, so much go that it seems very probable 
that all are composed of similar rock. . 
From the summit of the above hill, a good view is obtained of the sur- 
rounding country, and it was observed that on the north a series of hills. 
extends east and west for many miles. These hills are not so high as the 
one from which they were seen, though many of them are probably not less 
than 300 feet above the general level; and instead of rising, like it, square 


ac des Quinze te the small lake Fie occurs at the foot. of the ——— 
Land portage, a distance of about thirty miles, the rise is only 
feet: thence crossing the portage, three-quarters of a mile in 
there is a rise of about sixty-five feet in the first eight or ten 
ins and then a gradual descent of forty feet to another small lake, the = 
er of which discharges by the Abbitibbe River, the fall in which, to sp 
ce Abbitibbe, is about fifty feet; and therefore the latter lake is about 
en feet lower than Lac des Quinze. As this lake has been estimated 
be about 260 feet above Lake Temiscamang, and as the latter is = 
12 feet above the sea (Geolegy of Canada, 1868, page 6) the height fe Height of tate 
e Abbitibbe above the sea is about 847 feet. meses 
Continuing northward to Lake Abbitibbe, we passed through Lakes 
Matawagogig and Agotawekaim, respectively eight and six miles long. 
These are connected by a small stream, with four short portages, the dis- 
tance being about eleven miles. On this part of our course, we passed 
through the hilly country referred to above. With the exception of an 

island in the upper part of Lake Matawagogig, composed of reddish 
granite probably intrusive, the only rock seen ali the way is a hard, fine- 
ained, greenish-grey diorite, in which no appearance of Sahcae icine 
as observed. In most places, the rock is more or less vesicular, the ies: 
vesicles being usually filled either with calc-spar or white quartz. It also 
contains, usually, more or less pyrites in disseminated grains. 
A few chains below Lake Agotawekami, the outlet of that lake joins the 

Abbitibbe River, flowing from the south-west, and this we followed down ; 
to Lake Abbitibbe, a distance of about nine miles. The massive diorites yA 
‘were not traced farther than to within a mile or two of the foot of Lake 
Agotawekami, where they give place to obscurely stratified, dark greenish- pioritic slates. 
‘grey, dioritic schists. These seemed to have a strike approaching east and 
“west, as did also a somewhat similar rock at a short portage a little overa 
‘mile below the lake. At an intermediate point, however, a rock was ob- 

‘served which appears to be an impure limestone. It is very close-grained rimestone. 

and homogeneous—slightly saccharoidal—in texture, of alight grey colour, 

but somewhat harder than ordinary limestone. As the locality was not 

examined very minutely, the extent of it was not ascertained. About a 

mile below the portage, a somewhat similar calcareous rock occurs, but 

differing in being mottled with greenish and pale pmk spots. This rock 

appears to be partly composed of serpentine, and a specimen of it is ab Serpontings 

present under examination. 

A track survey of the route followed by us from the Ottawa to Lake oy ea 

Abbitibbe, was made several years ago by Mr. Lindsay Russell, P.L.S., 


There is, however, necessarily an ab 
assigned by him to the shore lines, which — ed it ( 
indicate on'his plan the precise position of the rocks obs 
_ ground. It was therefore considered advisable to make a micr 
_ survey of this lake, from which, accordingly, it has been laid dow 
accompanying map. © eae 
- Lake Abbitibbe consists of an upper and a lower lake. The u 
lake, the eastern extremity of which we have now reached, lies due 
ae « and west. Its length is thirty-three miles, and its width from two to eig 
ee except a little to the eastward of the middle, where a bay extends eight 
= ten miles to the north, and another bay directly opposite increases t 
width of the lake two or three miles southward, giving the upper lak 
oa total width here of about seventeen miles, At the north-west corner, i 
The Narrows, is connected with the lower lake, at its south-east side, by the Marrow: 
Eee running in a direction about N. by W. for two miles. ‘The latter is rudely 
circular in form, with a width varying in different parts from fifteen te 
twenty miles. ‘The greatest length of the whole, in a direction about Ww. 
by N., is about forty-seven miles. The shore line in both lakes is exceed 
ingly irregular, and the number of islands in all parts is very great. The 
_ main body of the lower lake is to the north of that of the other, so that an 
east and west line can be drawn on the north side of the latter, but cutting 
off the above-mentioned bay, which when continued westward will pass to” 
the south of the lower lake. The principal stream falling into Lake Abbi- 
Abbitibbe tibbe is the Abbitibbe River, by which we reached it, but there are —— 
other tributaries nearly as large. The outlet retaining thé same name _ 
flows from the south-west part of the lower lake, and was surveyed for 
about seven miles, to the first fall. Its direction for the first two miles is 
south-west, beyond which itis west to the falls. + 
t The position of the two portions of this lake with reference to each - 
other is closely connected with the geological structure, the longer axis 
being parallel with the curved line which represents the strike of the 
> Rooks of Lake rocks. ‘The rocks belong to the same two classes met with farther south. 
ae Gneissoid and granitit rocks occur all along the north side of the upper, 
and on the south-east side of the lower lake, while the other portions of both 
are occupied by micaceous, hornblendic, and chloritic schists, fine-grained 
‘Serpentine. hard quartzites, diorites, and dioritic schists, with serpentines. The 
dividig line between the two classes of rocks, as shown on the map, 
coming evidently from the east, passes to the south of the east end of the 
upper lake; and, turning north for three or four miles, divides longi- 
tudinally, the club-shaped peninsula on the west side of which the Hudson’s 


, 


ne ae in the adathesst sail of the lower lake, returning on itself _ 
,orth-easterly direction, so as to include a space of which the width 
e or fourteen miles. It would appear, therefore, that this is the 
n. extremity of a band of these rocks coming from the eastward, or 
bly, considering the prevailing strike of the contiguous stratified 
sks, from a direction north of east. I have no means of forming even 
njecture as to how far they may extend in this direction. : xe 
The gneissoid rocks on this lake, as far as they were examined, are Gngteoi ite 
aniformly massive and coarse-grained in texture, and usually of a light Pe ‘Pa 

rey or brown colour. They are chiefly composed of vitreous quartz, ae 
white or light flesh-red feldspar, and brown, sometimes greenish mica, in 
Be scales and flakes, the latter beg in most cases parallel with each 
‘Sometimes the mica is partially or wholly replaced by hornblende. 
he western extremity of the area occupied. by these rocks, in the 
icinity of the Narrows, the gneissoid structure is generally obscure, and 
smetimes could not be seen at all. Near the lower end of the Narrows syeniticrooks 
on the east side, a coarse grained syenitic rock was observed, which con-“" ™#nl* 
= a considerable amount of magnetite. 

The schistose, or slaty rocks, which, as already stated, occur over the Schistose rocks. 
ereater portion of the lake, have a strike for the most part parallel with 

the line indicated as the boundary of the gneiss. It cannot be said, how- 
ever, that they were actually seen to curve round the western extremity 
of the band of gneiss included within this line, as no exposures of rocks 
showing stratification were observed in this locality ; ; but in the case of 
the subordinate curve indicated on the map as occurring near the east end 
of the upper lake, they were plainly seen to conform with the outline of 
‘the gneiss. The general strike on the south side of the gneissoid area, as 
geen along the south side of the upper lake, varies but little from east and 

“west ; and usually where they were seen within a mile or so of the. gneiss 
the strata are either nearly vertical, or they dip away from the gneiss, the 

angle of inclination being sometimes as low as 45°. About the middle of 

the upper lake, however, the strata, in many places, dip towards the 

gneiss, at angles varying from 45° to 70° or 80°: but this is usually at a 

‘considerable distance from the latter, and the locality shows indications of 
‘disturbance. The strike of the similar rocks occurring on the north half 
of the lower lake, where it is generally well seen, ig about H. by N., a 


southward as nort Sheets cut pee 
ss Off a prominent point, about the middle of the ee tege 
Jake, there is a small island, not more than six or eight Saans 
which is composed of a dark green, rather soft rock, with sph 
; fracture and resinous lustre, and weathering a dull white. I is 
5 ae ~ strongly magnetic that our compasses were found to be quite usele 
- Serpentine with on this island. This rock proves to be serpentine, and specimens 0 
prone iron. being, at your suggestion, handed to Dr. Harrington for examination, | 
5 Se was found to contain grains of chromic iron. eee 
At several points along the south side of the upper lake there are ex: 
posures of a rock somewhat similar to that described on page 125, as having 
been observed on the Abbitibbe River about a mile below the portage, and 
Ss which is supposed to be partly composed of serpentine. This was observed 
ie chiefly towards the east end of the upper lake, but it was also noticed on 
7 the south-east part of the lower lake. It was not here seen in situ, but 
large angular masses of it were seen on the shore of the lake, in a locality 
nee where no other rocks were met with, their appearance being such that 
ae there can be little doubt they were not far removed from the parent bed. 
All the localities where this rock was observed are ona line which is 
approximately parallel with the general strike of the rocks. | 
S At many points, especially along the south side of the lake, there are 
ts large exposures of dark green crystalline diorites,passing into'dioritic schists, 
3 a Resembl nce and having a close resemblance to those of the Quinze. These usually 
the “ Quinze.” appear to be destitute of any appearance of stratification, but as in the 
case of the Quinze diorites, the bedding is occasionally shown by the 
occurrence of thin, angular layers of quartzite, here approaching the 
character of chert, with thin layers of magnetic oxyd of iron, the quantity 
of the latter seen, however, being insignificant. Much of the diorite also 
contains epidote, which is another point of resemblance to the diorites seen 
; on the Quinze. 3 
x! Besides these crystalline diorites, there are hills along the south side of 
the lake, which, as far as examined, are composed of the same light greenish- 
Diorite hills. grey compact diorites already noticed in speaking of the hills observed 
ei along Lakes Matawagozgig and Agatawekami, and the connecting stream. 
‘They are precisely similar in appearance, and from one of them which was’ 
ascended, and which rises to a height of about 400 feet above the lake, 
the country was seen to be studded with them as far as the eye can 
reach, looking southward as well as east and west. Diorite similar to that 
which composes these hills, was also seen at the falls on the Abbitibbe 
River, about seven miles below the lake. 
In regard to the stratigraphical relation of the two classes of rocks on 
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por s soa is craetant where penis and see are getters Quartaite, ae 


and gnei SB. 


west, and gneiss on the east side, both dipping to the westward at 

le of about 50°. The other Gaigiees is twenty miles further west, 

at the “ mailet-shaped peninsula” already noticed, both were seen, 

a very short distance of each other, with an east and west strike, 

nearly vertical attitude. In both these cases, the only indication of 

atification in the gneiss is the parallelism in the arrangement of the 
rent minerals composing it ; but this is quite distinct and regular. 


SurgvEY oF THE. RIveR BLANcHE. 


_ Having returned to Temiscamang on the 27th of August, we started on a“ 
he 4th of September to commence the survey of the River Blanche. This River Blanohe. : 
survey was carried from the mouth of the river, at the northern extremity : 
xf Lake Temiscamang, to a small lake about three miles in diameter, 

known by the Indians as Round Lake. Round Lake, 

a ‘The upward direction to the north-west side of Round Lake is N. 386° W., 


and the distance, in a straight line, about forty-four miles. Following We 


stream the distance is nearly sixty miles. i oe 
_ Ascending the river, no rock exposures occur for about twenty-five eae aa 
niles, the stream flowing for that distance, with a rather strong current, uae 


but no rapids, between banks of clay and sand. Above this there are 
secasionally exposures of crystalline diorite for several miles, suc- Diorite and 
ceeded, a little further up, by chloritic and dioritic slates. Of the former dioritio slates. 
there was very little seen, and the slates were observed only along the 
edge of the water, at the foot of high cliffs of clay and sand. 
- For a distance of ten miles in a straight line, above the chloritic slates, 

the only rock met with is granitoid gneiss, very similar to that of Lake Grants 
Abbitibbe. Like the latter, it is uniformly coarse-grained and light grey 
or brown, occasionally red, in colour. On the south-east side the strati- 
fication of this rock is well shown, both by the usual parallel arrangement 
of the constituent minerals, which is here very distinct, and by the occa- 
ional alternation of coarser and finer layers. The dip and strike, the 
atter about N. by E. and S. by W., are exactly the same as those of the 
ates to the south-east, which, ‘aeuel not seen in contact with the gneiss, 
ere observed at a distance from it not exceeding eight or ten chains. 
the dip being always nearly vertical, it was found impossible to determine 
hich are the uppermost beds. 

On the north-west side of the gneissoid area, which extends to Round 


Lake, slates are again met with. The principal exposures examined are 
7 % : K 
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— but-the rocks in this locality are much disturbed, and are c1 
~ numerous dykes of diorite and porphyry, from six inches to as 


3 . when they are cut off by a-rock which appears to be intrusive. It m 


engaged for the short term of about two weeks which it was expecter 


strike pace E. by N. makes an angle of about 45° wi ‘the of the 1 
= ‘The dip, though sometimes to the northward, appears to. be v 


south, and at a very high angle. In one place the dip is E.< = 


G 


wide. The slatesare exposed on this lake for about a mile across the 


resembles ordinary red syenite, but was not observed to contain 

being made up of large grains of a rather dark red feldspar with a sm 
amount of greenish hornblende, and sometimes a little epidote. Th 
occurs all along the north side of the lake, but I have no means of knowi 
how far it extends beyond the lake. oe 


Lac pes Quinze AND Lake MisrcowasA. 


Having again returned to Temiscamang, on the 17th of Septem : 
from the survey of the Blanche, I paid off the two Indians who had bee 


would be required for this trip ; and notwithstanding that they expresse 
themselves well pleased with the treatment they had received, as well as 
with their pay, it was found impossible either to induce them to re-engag 
or to procure others to take their places; the chiefreason being, no doubt, 
that the hunting season had commenced, and all the Indians were eag 
to get away to their hunting grounds. We were therefore unable to m 
further surveys with the micrometer telescope, as to do so we should a 
required two canoes, and as we had now only the two white men who had 
been with us the whole season, we could man only one. Under these 
circumstances it was thought advisable to devote the remainder of the 
time still available for our work, to making a further examination of the 
rocks on the Quinze, and exploring the upper portion of Lac des Quinze and 
Lake Mijicowaja, (another lake-like expansion of the Ottawa, and occur 
ring immediately above Lac des Quinze,) which lakes extend for about 
thirty miles to the eastward from the point where, at the foot of the. first 
named, we turned northward going to Abbitibbe. These lakes, as well 
as the Ottawa River both above and below them, having been already sur- 
veyed and mapped, and no further measurements being necessary in or- 
der to fix the positions of the rocks observed, a single canoe was sufficient 
for this trip. We accordingly set out once more from Temiscamang or 
the 25th of September. 
The facts obtained during this excursion in regard to the rocks of the 
Quinze and of the western portion of Lac des Quinze have been embodied 


3 ; 1 miles, appatantly conforming with the é 
strat, which dip ie alan at a high angle. — The phous 


; Ses the upper part of Lac des Quinze the gneiss fag hills Hills along. : 
rise sometimes from 200 to nearly 300 feet above the level of the ire si shen 
, being the highest hills seen between Lake Temiscamang and the 
leight of Land on the route to Abbitibbe. 
Having ascended the Ottawa for several miles above where it falls into 
Mijicowaja, and the season being now too far advanced to allow the © 
ent of this river to be continued sufficiently far to make it probable that 
any important results would’ be attained, we returned to Temiscamang Return to Toe 
reaching the fort on the 12th of October. After a delay of a couple de 
“days, owing to a severe storm of wind and rain, we set out for home, 


ching Ottawa on the 24th of October. 


Economic MINERALS. 


£ 


Copper.—In several localities copper pyrites in small disseminated copper ores, 

ains, and small quantities of the green carbonate of copper, were ob- 

yed. The latter was noticed particularly in small veins in the diorites 
dioritic schists below the eighth portage on the Quinze. At the foot 

the seventh portage, which leads from the Ottawa to a small lake on the 
gorth side, copper pyrites associated with iron pyrites was observed dis- 
seminated throughout a bed, about three feet thick, of a greyish felds- 
pathic rock. The quantity, however, both here and at the other local- 
ties where copper ore was seen, ‘is not sufficient to render it of economic 
importance. 

Tron.— Magnetic iron was met with in several localities. The most im- Iron ore. 
portant of these is that already mentioned, on the eighth portage of the 
Quinze, which leads from the Ottawa River, immediately below the point 
where, after flowing northward for three or four miles, it turns abruptly 
round to the south-west. The portage is on the south, or left hand side 
f the river, running in a direction about south-east to a small lake in a 
narrow ravine, and is not more than a quarter of a mile long. The iron ore 
‘osses the portage near the upper or south end. It occurs in the form 
f layers from the thickness of paper to about an inch, and is interlami- 
ated with similar layers of whitish, grey and dull red, fine-grained 
uartzite. The iron ore constitutes probably from a fourth to a third of the 
ghole, and as the thickness of the whole band is about thirty feet, the total 


nes mie pant wes trac é outa st 
netic oxyd of iron was observed under similar conditio 
this portage, and on the next above, but in much smal antl 
occurs also on lake Opasatika, about six miles south of the Heigh 
On lake Abbitibbe, it was observed on the south side of the u 
and also on the west side of the lower lake. At none of these loca 
however, was it found in important- quantities. 
" Magnetie py- Magnetic Iron Pyrites. rae bed, eight or ten inches thick, reine 
wae chiefly of magnetic pyrites, was observed on the west side of lake Opasa- 
tika, at the locality already described as the first where, in going nor 
the gneissoid and granitic rocks of the southern part of that lake are fou 
to have given place to the crystalline schists and conglomerates of 
northern part. It is associated with siliceous layers containing a large 
proportion of magnetite. - 
" Steatite. Steatite.—This rock occurs largely in the same locality as the last ; con- 
SS siderable exposures, as has been stated (page 122), occurring on the wes 
side of lake Opasatika. Steatite was also observed on the Quinze, ne 
the upper end of the island, on the south side of which are situated the : 
fourth, fifth and sixth portages. 
Roofing slates.  Jro0fing Slates.—On the fifth portage of the Quinze, some of the dark 
grey, and light greenish-grey argillaceous slates which are there exposed, 
have a very “perfect cleavage, and would probably be well adapted for roof 
ing purposes. > 
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TIMBER. 


‘white anarea White and red pine are found over the whole region examined, and are 

ae Pn by no-means rare even as far north as Lake Abbitibbe; but on this Lake 
with the exception of a few healthy-looking individuals, about six feet i 
circumference, observed near the outlet, they are all very small an 
scraggy, and are confined to the numerous islands and points. They ar 
quite abundant and of excellent quality on the slopes of the hills along bot 
sides of the Height of Land. When ascending the hill described as risin, 
to a height of 700 feet above lake Matawagogig, on the north side « 
the Height of Land, several fine trees were measured and found to b 
from eight to nine feet in circumference, at a height of four or five fee 
from the ground ; and from the summit of the hill, groves of white pin 

Spruce, birch Were Observed in all directions. White spruce, yellow birch and ceda: 

and cedar. are also tolerably abundant, and of good size. Fine specimens of the latte 
tree—tall and straight—were observed, chiefly in hollows among the hill 
on the south side of lake Abbitibbe. 

Pineon Lakes Groves of white pine are conspicuous along the shores of Lakes Op: 


Obikoba.  satika and Obikoba, generally a little distance from the water. Both re 


h portages, where shires 1s. a great it of very Nea pine, , both 
and white. There is very little pine on the Blanche, the only speci- ’ 
observed being a few very small ones near Round Lake. 
gar maple is tolerably plentiful round the head of Lake Temisca- Sogae maple: “ 
ng, but was not seen further north. The same remark applies to swamp 
naple and white oak. Large numbers of these grow on low level land . 
near the mouth of the Blanche, and also, in smaller quantities at the 
uths of other rivers falling into the same lake. Hemlock is abundant on 
lower half of Lake Temiscamang, but no specimens were observed as 
far north as the Hudson’s Bay Company’s post. 
~The most abundant tree in this region, north of the limit of sugar 
maple, is aspen, after which come canoe-birch, spruce, Banksian pine, and Aspen, birch, ae 
Canada balsam. Elm and ash occur occasionally on low flats as far north ; 
ca Lake’ Abbitibbe. 
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Sor AND CLIMATE. 


$ 


ao whole region examined, extending northward from the mouth of the 
ontreal cease which is about thirty miles south of the head of Lake 
femiscamang, may be pretty correctly described as a level clay plain, Level oye 
“with a great number of rocky hills and ridges protruding through it. oes 
‘There i is a marked distinction between this region and the country to the 
south. The unyielding Laurentian rocks of the latter maintain a uni- 
formly high surface, considerably higher than the level at which the 
‘clay is found; while the softer slates and schists which occupy so large 
‘a portion of the country further north have been largely removed by 


‘denudation, leaving only the harder rocks—diorites, quartzites, and ce 
conglomerates, —to form more or less isolated hills, surrounded by arable Isolated hills, ae 
‘clay land. 


~ The height of the clay appears to be pretty uniform throughout the Hole ote 
whole region. Around Lake Abbitibbe it is about thirty feet above the 
evel of the lake, which was estimated to be 245 feet higher than Lake 
Temiscamang, giving 275 feet as the height of the clay at Abbitibbe above 
Lake Temiscamang. Onthe upper part of Lac des Quinze it is occasionally 
‘seen along the edge of the lake, and rising about twenty feet above it ; 
and therefore as the latter lake is supposed to be about 260 feet above 
Lake Temiscamang, its height above that lake would be about 280 feet. 
On the Blanche, the highest clay plains, about thirty-five miles up the 
Beh, are nearly on the same level with Round Lake, which was esti- 


Olay around 
Lake Abbitibbe. 


Ry Crops. 


~eamang above the sea, we find that the height of the 


arable ‘The largest areas of arable land are on the Blanche, and around 
_ Abbitibbe. On the Blanche, the banks are at first only eight or ten 


_ they gain in height, step by step, until thirty miles up they rise to a 


ding it to 612 feet, the heigh 


the sea level is about 900 feet. 2 


above the ordinary summer level of the river, but ascending the s 


height of from 100 to 150 feet above the water. Until within a few 
miles of Round Lake, no rocks are seen, except in the channel of the 
stream or in the face of the cliffs. Towards Round Lake the gneiss only 
occasionally appears above the level surface. Bluish clay was exposed 
in the bed of the river all the way to Round Lake, but about half way up 
is overlaid by a rather coarse brown sand, which in its turn, farther up, ; 
is again overlaid by clay. Six or eight miles below Round Lake, where 
the cliffs are upwards of a hundred feet high, the middle portion con- — 
sists of sand, while at the base and summit nothing is seen but clay. 
The level land in the valley of this river will therefore be partly clay 
and partly sand, perhaps in nearly equal proportions. The width of 
arable land is probably, on an average, not less than six miles, and may be 
much more. On the lower levels, a good deal of the surface is probably . 
swampy. The higher levels have been almost entirely denuded of 
vegetation by repeated fires. : 

Lake Absitibbe is surrounded on all sides by level clay land. At a 
good many points, however, the rock rises above the level of the clay. 
This is especially the case along the south side of the upper lake, where © 
the dioritic hills, already described, approach the lake ; but even here 
there is generally a strip of clay land along the shore. To the north, and 
especially the north-westward, the clay level seems almost unbroken, and 
it is well known that it extends in this direction to the shores of Hudson’s | 
Bay. 3 

Several acres of this clay soil are cultivated at the Hudson’s Bay 
Company’s post at Abbitibbe, and with satisfactory results. The only 
crop grown at present is potatoes ; but I was informed by the. man who 
has charge of the farming operations, (a French Canadian, who has been 
more than thirty years at Abbitibbe, but was brought up as a farmer near 
Sorel, in the Province of Quebec,) that several other crops, including 
wheat, had been tried in former years, and with such results that he is” 
inclined to insist that all the ordinary cereals can be cultivated as success-. 
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BEL es | REPORT 


OF EXPLORATIONS AND SURVEYS IN THE 


| COUNTIES OF ADDINGTON, “FRONTENAC, LEEDS! AND» 
LANARK, 


. 
BY 


MR. HENRY G. VENNOR, 
ADDRESSED TO 
ALFRED R. C. SELWYN, ESQ., F.G.5., 


DIRECTOR OF THE GEOLOGICAL SURVEY OF CANADA. 


“Srr,—The report which I have now the honor to lay before you con 
tains a summary of investigations made during the summer of 1872 in the’ 
section of country already partly described in my report for 1871; namely,. 
the townships of North Burgess, South Sherbrooke and Bathurst in Lan= 
ark county ; North and South Crosby in Leeds county; and Olden, Oso, 
Bedford, Loughboro’ and Storrington in the county of Frontenac. These 
investigations, however, being still in progress, it will chiefly contain fur- 
ther details respecting explorations which have been in progress since the: 
publication of my Report on Hastings County (Report of Progress, 1866- 
69, page 143, etc.,) and which have been steadily carried on from this: 
last county in an easterly direction through Addington and Frontenac to 
my present field of labor. Respecting these explorations I have already 
handed you several brief reports or summaries of the progress made. 
These have been published in the respective Reports of Progress for the 
years 1866-69, 1870-71 and 1871-72. In the present report further 
details are given respecting the geological structure of the region, and 
they are now accompanied by a suitable map on the scale of four miles to 
one inch. This map; which may be considered a second edition and ex- 
tension of that of Hastings county accompanying my report for 1866-69, 
is referred to in your Summary Report for 1870, where it is stated that 
in it would be found some important topographical information not given 
in any previously published map. 

‘Before proceeding to describe the geology of the section of country 
whieh has more immediately engaged my attention during the past two 
summers, I will first give a description of the characters.and. distribution 


oak ‘or basins of has of “Hastings county — 
troughs, now being traced out through Burgess, Crosby, Bed- _ 
d Loughboro’ townships. I shall therefore go back to a point — 
‘whe re the map and report on the county of Hastings terminated, and 
oceed in my description thence in an easterly direction in the order in 
hich the various explorations were made. The geological features of the 
whole of the country examined naturally divide it into three parts, namely Country aivi 
western, a middle, and an eastern section, occupied respectively by the sree 
ro sets of troughs and the series of rocks which, as above stated, separ- ee 
ates them. The western section, of which this report chiefly treats, em- Western sec 
braces the great granitic areas of Elzevir, Kaladar, Anglesea, Effingham, 
 Abinger and portions of Miller and Canonto townships ; the granite and 
E gneiss areas of the northern portions of Kennebec, Olden, Oso and south- 
& ern portions of Barrie; Clarendon and: Palmerston townships; and the 
intermediate series of crystalline schists, slates and crystalline limestones, 
_ Already noted (Report of Progress 1870-71, pages 310-11,) as stretching 
_ from the north-eastern quarter of Kaladar township, north-eastward into 
Levant and Darling townships. 
_ The middle section comprises the southern two-thirds of ie townships Middle section. 
a _of Kaladar, Kennebec, Olden and Oso, and the whole of South Sher- 
- brooke and Bathurst, through which are spread outa great volume of 
granitoid gneisses, schists and crystalline limestones, with magnetic iron 
ores, and some deposits of apatite or phosphate of lime. And lastly, 
a the eastern section embraces the townships of Burgess, Crosby, Bedford, Eastern section. 
~ Loughboro’ and Storrington, including the great phosphate-bearing area, 
and in which granitoid gneisses, pyroxenic schists, crystalline limestones 
and dolomites with serpentine occur in lengthened irregular trough-like ; 
_ forms, often repeated, and to the south-eastward, passing under the un- 
- conformable sandstones and limestones of the Lower Silurian series. The 
rocks of this section appear to lie conformably on the red gneisses and 
ye limestones, which represent the middle section, and in their general char- 
acters bear a strong resemblance to the formations described by Sir gesemblance to 
_ W. E. Logan as existing in the neighborhood of Grenville on the Ot- paeusile Tee 
_tawa river,—a fact which will be again referred to. It may be further 
stated that the western section had never been previously geologically 
examined, but that in the middie and eastern sections some investigations 
had already been made by Mr. A. Murray, details of which are given in ot Mr, Aturay 
his report for the years 1852-53, now unfortunately-out of print; and ate Ww. 
by Sir W. EH. Logan, whose observations are embodied in the “ Goclory 
of Canada, 1863.’ The micrometer measurements, corrections and 
~ sketches made at that time by Mr. Murray have been. embodied in the 
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- this region, I have also Seatats in this repent t 
- principal lakes above Lake Ontario, as determined by Mr. 
eee in his report above referred to. ; 


- = fallowing, aE bostiy aitaaeth to the general selec structure | 
section, as follows :—‘ In my explorations of 1869 and 1870, ‘the ro 
divisions B and O, the character of which had been previously studied 
_ the great areas occupied by them in the townships of Madoc, Marmor: ’ 
Tudor and Lake, were followed for a considerable distance in another area 
or basin, apparently connected at its south-west extremity in Elzevir witl 
the one just noticed. This latter basin has been traced to the north-east-— 
ward through the village of Flinton, in Kaladar, and thence through Barrie, : 
Clarendon, and Palmerston, into Darling, a distance of about sixty miles. — 
It is not more than two miles in breadth in Elzevir and Kaladar, but widens — 
very much to the north-eastward, and is limited on either side by a more, 
elevated region of coarse gneissic and granitoid rocks.”’ I also alluded to” } 
the occurrence among these gneisses of “ great areas of fine-grained gra- — 
nitic rocks, consisting of little else than red orthoclase and white quartz, 
without any apparent marks of stratification,’ which might either be — 
eruptive or indigenous. I wish now to lay before you some further — 
details respecting these elevated regions of coarse gneissic and granitoid 
rocks bounding on either side the depression above described; and, 
also, to give a more minute description of the characters and distri- 
bution of the rocks in the depression itself. The area occupied by the 
gneissic and granitoid rocks on the north-western side of the depression, 1 
comprises the townships of Elzevir, Grimsthorpe, Kaladar, Anglesea, 
Effingham, Abinger and Miller ; a barren and broken up hilly region, only — 
partially settled, and with but few roads. That on the south-eastern side 
stretches from Kaladar through portions of Kennebec, Barrie, Olden, 
Clarendon, Oso and Palmerston, and into North Sherbrooke. In the 
north-western area the prevailing rocks are unstratified granites, which 
present one or other of the following characters :-— 
eg ‘Oharacters of I. Granite made up chiefly of flesh-colored, or occasionally brick-red, 
* orthoclase feldspar and translucent quartz; with sometimes a very little 
greenish mica, and occasional crystals of specular iron and iron pyrites- 
This rock composes a very large part of the area examined, and appears 
to be the oldest. 
2. Dark red, or brownish, coarse-grained, mottled. syenite, composed 
. of dark gornblende and red orthoclase feldspar, in nearly équal proportions, 
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ae pte ae ; but He appear to fori the ee upon ahiehi all thee 
to be described rest. fae 
great mass of white, micaceous, ae gneiss, both coarse a 
grained, and in some places without apparent stratification. It con- 
a mixture of white feldspar and greyish quartz, m nearly equal 
tities, besides a considerable amount of black or brownish-black mica 
arly distributed throughout the mass, and not, as a general rule, 
ing any parallelism. Occasionally, however, es the mass is much 
ken up by atmospheric or other agencies, large angular blocks are met | 
vith, in which one or more of the faces are covered with a fine layer or 
oi ting of mica. 
5. Heavy dark-colorad Ese, consisting for the most part of greyish 
md greenish hornblende, greyish-white feldspar, and a sparing addition 
f quartz and iron pyrites. This rock may possibly graduate into the 
pearaer varieties of diorite described further on with the rocks of ‘a higher 
eries. ; 
pein my report for 1869, (Report of AS ee 1866-69, p. 148,) allu- country occu- ae 
sion was made to these poke as being very largely developed “ from the Areas 
neighborhood of Queensborough on the one hand, to Mazinaw Lake in’. 
Barrie on the other; and transversely from the vicinity of Flinton in 
Kaladar, to the north-west corner of Grimsthorpe.”’ It was further thought 
robable, that they would be found coming to the surface in four north- Fouranticlinals, 
ast and south-west anticlinals, forming parallel ridges, and thus spread xa 
“over “‘ the western half of ee and the rough and unsurveyed town- 
ship of Effingham.” These statements, which were then partly conjectural, 
have through subsequent éxplorations been proved correct. It has been 
found that these granites and gneisses occupy a line representing the axis 
of an elevation, starting from near the twelfth lot in the third range of 
‘Elzevir, and running N.N.H: through this township into Anglesea, and 
4hence through the south-east quarter of Effingham into Abinger. They 
‘are algo extensively spread out to the north-westward and south-eastward 
in anumber of subordinate transverse undulations. ‘The course of the | 
first of these transverse undulations may be represented by a line drawn ie 
from the south-east to the north-west corner of Elzevir, and passing into 
the adjoining portion of Grimsthorpe, a distance in all of about fourteen 
miles, along which the white mica granites and gneisses of (4) and occa- 
sionally the darker syenites of (5) are the predominant rocks. The white white granite — 


on Flinton 
pies are particularly well seen along the road known as the ‘ new Roaa. 


_ tributed through it, and presents no appearance of stratification. _ 
sionally, however, it graduates into distinctly stratified gneiss, 
- which the mica is arranged in regular layers. Along the same road 
* proaching the boundary line between Elzevir and Kaladar, the dar. 
Syenites. syenites of (5) are the most frequent rock masses; and both these and 
pea the white gneisses and granites are here much cut up by pale-white and 
sometimes flesh-colored veins, composed almost entirely of a very fine-— 
Veins offolds- grained mixture of feldspar and quartz, with here and there a little black 
ie founmaiine. "tourmaline. North of the same road in Elzevir, similar white granites” 
es cover the remaining portion of the township and, passing into Grimsthorpe, — 
2: - rise into abrupt hills or mountains of considerable altitude. Two of these, 
es East and West known in the neighborhood respectively as the Hast and the West Moun- 
tain, are situated close to the line dividing the townships of Elzevir and 
Grimsthorpe, between lots twenty and twenty-eight, in the first and second — 
ranges of the latter township, where they form the most elevated points of — 
the country. The West mountain rises abruptly to the height of 250 feet, — 
and from its summit a great stretch of country can be overlooked south- 
ward towards the river St. Lawrence. ‘These hills, or mountains as they — 
are called, may be said to form here the north-western extremity or 
limit of the granite mass in the first transverse undulation.. Much of the 
rock is of a coarse syenitic character, and contains a large proportion of — 
a5 _ a dark-green hornblende, with very sparing admixture of quartz. Iron 
ee pyrites is also abundantly disseminated through the rock in small-sized 
: Coarse diorite, Qrains or crystals. This rock would appear to pass into a coarse diorite, — 
by the entire disappearance of the quartz, when the rock is composed of a 
ne greyish-white feldspar and a dark-green or greyish hornblende. The red 
granites also occur in many localities throughout the area just described, 
but in a very irregular manner, so as to render it difficult to determine 
their age in relation to the other rocks. Their greatest development is, 
however, to be found further north-eastward along the main axis of eleva-_ 
tion, where they entirely replace the white gneisses. In the vicinity of : 
the East and West Mountains in Grimsthorpe, they are unstratified, 
and often appear to be of more recent date than the white mica granites: 
and even than the diorites of division B. (Report of Progress, 1866-69). | 
This point, however, requires further investigation. The country under- 
laid by rocks of the foregoing characters, presents a very rough and 
Soil. mountainous surface. The goil is light and sandy, but little suited for 
cultivation, and supports a growth of small pines and hemlock. Hence, 


vatches land si le for agricultural pu , mples — 
may be given the farm of Mr. Arnott on the twelfth and: 
lots of the ninth concession of Elzevir, also those of some 


ip. Mr. Arnott’s farm is surrounded by bare rounded ridges of white 
‘ite, but he informed me that the soil was all that could be desired for 
ing purposes. Proceeding north-eastward from Elzevir we find these é; 
mitic rocks narrowing in the-south-east and north-west corners of Grims- Grimsthorpe 
thorpe and Kaladar to a breadth of between five and six miles, owing to 3 
ansverse north-west and south-east depression which brings in the diorites eo See 
and green slates of a higher series yet to be described ; they then again tes 
spread out on a second transverse north-westerly undulation to over fifteen : a 
miles in Anglesea and in the north-western parts of Grimsthorpe and Kal- oe 
-adar. This second extension of these rocks in Anglesea is of a very Ee 
irregular shape, and consequently it was found difficult to draw a line 

which would represent its true axis; but one drawn from the vicinity of 

the Kaladar Post Office, in the neighborhood of the twenty-seventh or 
twenty-eighth lot of the seventh range of Kaladar, north-westward through 
‘Anglesea, and into the north-east corner of Grimsthorpe, would probably 

prove to be the most correct. On this line the red granites prevail, and Red granites. 
cover nearly the whole of Anglesea, extending from Loon Lake and the 
Scutomatto River, westward into the eastern portion of Grimsthorpe, in 

all a breadth of about nine miles. The north-western part of this area, 


owing partly to the almost impassable nature of the country, has yet been a i 
_ only partially examined; but specimens sent to me by Mr. Murdoch, eo 
~~. L. S., who was then surveying this township, from prominent » ae 


bluffs on lots ten, eleven and twelve of the twentieth range, and lots 
fifteen and sixteen in the sixteenth range, ‘are similar to the granites 
and dark syenites already described as composing the Hast and West 

~ Mountains in the southern portion of Grimsthorpe. Wolf Lake, a small 

- body of water situated on the corners of Grimsthorpe, Anglesea and wotrana Deer 
Effingham, is also entirely surrounded by masses of red granite: as is™**** 
also Deer Lake, eleven miles to the south-eastward, on the boundary line 
between Anglesea and Kaladar. In this last locality the white micaceous 
granites of Elzevir again come in, dipping at a low angle, and appear to 
overlie the red granites. At the time of my visit there were no settlers 
upon this Anglesea granitic area, which forms the second transverse un- 
dulation ; it, however, had been extensively explored by “ lumber-men”’ 

who had exported a great quantity of first class timber. Excepting a 

<‘ Jumber depot,”’ or an occasional trapper’s shanty,” little accommoda- 


- into o Effingham ‘and Abinger, ere vito again cov : 
probably along another and third north-west and south-east ‘transy Tse 1 
_— dulation. They are, however, first considerably narrowed betwee An 
~ gea and Effingham by a transverse depression, the axis of which ma 
described as coursing midway between Muddy and Stony Lakes i 
north-east quarter of Anglesea, north-westerly through Effingham into t 

south-eastern part of Cashel. ‘This depression brings ina large vol 

of the overlying gneissoid and green slaty rocks, which have yet to 

“Red granites i am described. In Effingham and Abinger the outline of the red granites 
_ Effingham an 

~Abing very irregular and indefinite, and so difficult is the access to many parts 
these townships that for the present I can only describe these rocks — as 
occupying a large part of Effingham north-westward towards Weslemkoon. 
Lake, an extensive sheet of water situated on the line between the latter 
- township and Ashby, and probably also a portion of the eastern side of | 
Cashel, while eastward they pass into the township of Abinger, where — 
they cover a very considerable area extending along the Addington — 
Road. Between the head of Mazinaw Lake and the Mississippi Road — 
in Denbigh township the granite rises into an abrupt cliff, known through — 
age Ba! or the surrounding country as “ Denbigh” or “ Eagle Hill,” respecting the — 
mineral wealth of which many fabulous tales are in circulation. It rises — 
abruptly to a height of several hundred feet, and forms an almost complete 
barrier to the passage of wheeled vehicles in this direction. It was with — 
the greatest difficulty that we succeeded in pressing our horses to its sum- 
mit with only a light waggon-load of camp equipments and provisions. 

T have since, however, been informed that the road was in its worst pos- 

a sible condition at the time of our visit, owing partly to the extreme wet- 

ness of the season, and that now, through the outlay of considerable sums 

of money, it has been much improved. At the head of Mazinaw Lake in 

Abinger and Barrie, red granite forms the whole eastern and western 

shores, and is particularly well displayed around Big Bay in Abinger on 

the western shore, from lots twenty to twenty-five of the first and second 
concessions, where it is seen to be immediately overlaid by stratified 
gneisses, dipping at comparatively slight angles, and to which we will 
again refer. Hastward from Mazinaw Lake the spread of these granites. 

3 becomes greatly diminished. They were found to cover a considerable 

portion of the south-eastern three-quarters of Abinger township, and thence 
passing into Miller township become so intermingled with and concealed. 
aR by the overlying gneisses that their further course in this direction could 
not be determined. They, however, continue to be represented by: 


near ne 

P ne, but clearly. stiiatseta: They. i eae 
“of characters from. very quartzose and highly crystalline masses 
Their dip, where pedals resting upon the granite, is 


might naturally be expected, the lowest rocks are the most crystalline. 
They appear to be made up from the debris of the granites upon which: 
they rest, and are largely composed of red and greyish orthoclase feldspar, 
greenish or greyish-green hornblende and an abundance of grey and — 
translucent quartz. Mica is also generally present in minute scales 
disseminated through the mass. Magnetic oxyd of iron and iron pyrites. . wn 
eee occur in the form of crystals and irregular grains. It is worthy of 
note here, that among the lowest gneisses, the feldspar, which perhaps 
_ composes at least two-thirds of the rock, is generally of a pale flesh-color, 
_ although occasionally of a brick-red; while, ascending in the series, 5 
_ gneisses of a more uniform greyish color, and containing a smaller proportion: a 
of feldspar, are met with. In the latter, first hornblende, and then mica,. . 
rn an important ingredient; then through an almost entire disappear- 

ance of the feldspar, the grey gneisses graduate into quartzose hornblendic 

and micaceous schists of varied shades of color. It is amongst these last 

that crystalline limestones first make their appearance, and in proximity 

4 to them the schists and gneisses are generally characterized by the 
presence of epidote, and occasionally by garnets. 

The following are some of the chief varieties of rock met with in this varieties of - 
gneiss series, continuing, for the sake of convenience, the enumeration ST re 
used in describing the granites:— : 

6. Whitish grey micaceous gneiss, generally coarsely granular, and 
composed mainly of white feldspar and translucent quartz with the 
addition of black mica. ‘This differs from (4) only in shewing stratifica- 
tion. 5 
» 1. Red feldspathic gneiss, generally fine-grained, composed mainly of 
~ feldspar, which varies from pale flesh-color to brick-red, vitreous quartz, 
black and white mica, and, occasionally, disseminated crystals of magnetic: 
oxyd of iron and iron pyrites. 

8. Gneiss, varying in color from a whitish-grey to dark. greenish-gray,,. 
es having the same constituents as (7) with the addition of greenish- 
black hornblende. In this variety the hornblende and mica largely pre- 
vail, and the mass often passes into a black mica-schist. 
9. Fine grey hornblendic gneiss, characterized by the frequent occur- 
“rence of light yellowish-green epidote in irregular layers and patches. 


_. stone, holding a great deal of white and occasionally greenish 
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resemblance to the so-called ‘Eye gneiss ” of | 
- 10, are also associated some important bands of 


These bands of limestone will be again referred to. Respecting the 
‘white micaceous granites and gneisses of (4) and (6), it should be stated 
that their stratigraphical position is yet uncertain. They are, for the 
most part, locally distributed, but where most largely developed in 
-Elzevir and Kaladar, immediately underlie the green diorites and slates 
of division B (Report of Progress, 1866-69), and probably will be found to 
form a part of this division. oe 
Immediately to the south of the Effingham and Abinger granite areas, 
gneisses of the characters of 7, 8, 9 and 10, are first well seen ‘south of © 
Big Bay on Mazinaw Lake in Barrie township, where they form part of — 
the northern border of the depression or basin already mentioned — 
(Report of Progress, 1870-71, p. 311) as having- been traced from the 
village of Flinton in Kaladar, north-eastward through Barrie, Clarendon, ; 
Palmerston and Levant into Darling township. They here have a trans — 
verse measurement of nearly four miles, with east and west strike, and 
steep incline to the southward. On the east shore of Mazinaw Lake, in 
lots twenty-eight of the fitteenth and sixteenth ranges of Barrie, a cliff, — 
almost perpendicular, rises to the height of from two hundred and fifty to 
three hundred feet. It is known throughout the country as the “ Great 
Mazinaw Cliff,” and is entirely composed of a rather thinly bedded reddish 
gneiss, which dips at a steep angle to the southward. ‘The thickness of — 
the gneiss at this point is estimated at not less than 5,000 feet. Westward — 
of Mazinaw Lake similar gneisses cross the Addington road, immediately _ 
north of lots tweniy-five and twenty-six, striking to the E. and W., with a 
steep dip to the southward, and pass into Anglesea, where they cover a 
considerable portion of the north-eastern quarter of that township. ast- 
ward of Mazinaw Lake similar rocks are largely developed in the vicinity 
of the two lakes, known by the Indian names of Kishkebus and Shahbo- 
meka, whence their strike trends more north-easterly through the remain- 
ing northern portion of Barrie and into the south-west quarter of Miller ~ 
township. In this last-named township gneisses were found to be largely 
developed around Indian or Buck-shot Lake, Brulé Lake, Fortune’s Lake, 
Little or Round Schooner Lake, Big Schooner Lake and Mackie’s Lake 
Of this group of lakes, Indian or Buck-shot Lake is the most south-easterly. 
The rocks forming its shores consist for the most part of red granitic gneiss 
—probably a continuation of that at “ Mazinaw Cliff,”"—striking with the 
general lie of the lake, namely, N. E. and 8. W., and dipping generally 
to the 8. E., on the northern shore irregular, but always steep, on the 


lake, very sareoieeainadl ievaklondis gneiss — Sasha baat 
_E.<10°, while on the northern side of the same point, the - 
s > vertical or dipping at a very steep angle. The next lake to the 
E. is Brulé Lake. It has a length of about four and one-quarter miles, Brulé Lake, 
the line between the fifth and sixth concessions, and its course cuts | 
an oblique direction the general strike of the rocks, which, from one end 
the lake to the other, is to the north-eastward. The rock is chiefly a red. Granitie gneiss. 
anitic gneiss, similar to that noted on Indian and Mazinaw Lakes. Along 
s southern half of the western shore scarcely any rock can be seen, but 
he northern half, up to the large bay at the head of the lake, is rocky. The 
lip at this part is to the north-west, at angles varying from 10°-20°; so 
iso along the north shoré. The eastern side is for the greater part rocky © 
and i in many respects resembles that of Mazinaw Lake in Barrie. The 
vcliffs, however, are not nearly so high, and the dip is comparatively slight. 
“Along the northern half of the eastern shore the rocks dip uniformly to 
the north-west at angles of from 15°-30°. On going down the creek from 
‘Brulé into Fortune’s Lake, in lots twenty-eight and twenty-nine of the sixth Fortune's Lake. 
‘2 nd seventh concessions of Miller township, no exposures of rock are seen 
for the first half of the distance, but on reaching the timber slide, about 
1 alf way down, an abrupt hill is seen on the left. At its base the rocks 
-are concealed, but the upper half of the hill is seen to consist of grey 
“gneiss, overlaid by crystalline limestone. The gneiss is hornblendic, and Gneiss and 
contains a small amount of a pistachio-green epidote. The limestone is 
“white and contains quartz, tremolite and a little glassy actinolite. 
g The strike here is very irregular, but the dip is uniformly at a 
-small angle. The shores of the creek for the remainder of the distance : 
‘are low and marshy. Fortune’s Lake runs a little east of north from lot a: 
_twenty- -eight in the seventh, to lots thirty-six in the ninth and tenth é 
-vanges, a distance of about two and a-half miles, and coincides with the 
j general strike of the rocks. At its south-western extremity the rocks are 
“not well exposed, but, where seen, are dark grey hornblendic gneisses, with 
“strike to the north-eastward and in an almost vertical position, the incline 
being slightly to the N. W. The southern half of the western shore consists 
of red and grey gneisses, having the same strike and dip: while the 
“northern half is occupied by white crystalline limestone, which conform- 
ably overlies the gneiss. The two small islands (see map) are composed asl 
-of red and grey gneisses which extend across to the southern half of the 
seastern shore, the whole being clearly a continuation of those observed 


along the north-eastern side of Brulé Lake. On Fortune’s Lake, the gneiss 
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and runs in a north-easterly direction into Mackie’s Creek, a ¢ 
one and three-quarter miles, the whole of which is. navigable for ¢ 
Just north of the outlet of Fortune’ s Lake on Skead’s Creek, the rock 
again white crystalline limestone, with strike to the sonheowet and di 
the north-west, and thence it was followed along the creek through lo 
thirty-six, thirty-seven and thirty-eight, of the tenth and eleventh conces- 
tle or Round gions to Mackie’s Creek near the foot of Little or Round Schooner Lake, 
: beyond which it has yet to be traced.. The northern limit of this band. 
ca Lake of limestone, which for the present we may call the Fortune’s Lake band, 
has not been satisfactorily determined, but a transverse measurement made 
at the northern end of Fortune’s Lake shewed a breadth of over one mile 
of surface exposures; the dip, however, of these, although for the most. 
part to the north-west, is sometimes uncertain, so that it is difficult to cine 
an estimate of its thickness, and I am inclined to the opinion, that the : 
band repeats itself through frequent foldings. Little Schooner Lake, | 
from which Mackie’s Creek flows, is situated towards the north-east corner’ ‘ 
of the township of Miller, and is the most northerly of the group of — 
lakes under description. Its greatest length is transverse to the general ~ 
bearing of the rocks, or north-west and south-east. Immediately upon. 
entering this lake from the Mackie’s reek outlet, the Fortune’s Lake band — 
Red and greyish of limestone is lost sight of, and we come on a great volume of red and. 
greyish gneiss similar in its characters to that observed towards the 
southern portion of the lake last named, and of which there can be no 
doubt it is a continuation. Both shores fro the one end to the other, or 
from the outlet, to the Narrows between this and Big Schooner Lake, are _ 

occupied by these gneisses, which in places rise to the height of from two 
to three hundred feet above the water. Much of the rock shows no stratifica- i 
tion, and, when weathered, resembles in general appearance the granites of — 
Anglesea and Effingham ; but in many places it shewsa uniform dip to the 
north-westward at angles of from 45°-60°. The distance to the inlet or 
Narrows from the mouth of Mackie’s Creek is a little over one mile. 
Sa Proceeding up these Narrows, gneiss was observed for the first quarter of a © 
mile, still dipping to the north-westward at a steep angle, whenit suddenly i 
gives place to white crystalline limestone. This transverse measurement _ 
of the gneiss, from the Fortune’s Lake limestone band to that just men- — 

tioned, which, for convenience, we may call the Big Schooner Lake band 
shews a distance of about ninety chains, and as the dip averages 45°, ite 


masknest of total thickness may be estimated at something near 4,000 feet ; this esti- 
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nd nee seataanbedl from i it iets the 4000 feet of gneiss dt alinded tog 
tee Lake has a length of nearly two miles in a general north- Size of Bi, 
and south-west direction, with a breadth averaging half a mile. As - eae 
ust mentioned, crystalline limestone occupies the whole north-western — 
ore, where the pband-is a little over a quarter of a mile in breadth. — 
three large islands seen towards the centre of the lake, and the— 
ole of the south-eastern shore, are composed of red and grey granitic: 
d hornblendic gneiss, with uniform dip to the north-westward. Proceed- 
up the Narrows at the western end of Big Schooner Lake for about a 
quarter of a mile, we reach the entrance into Mackie’s Lake, the general Mackio'y Bake, 
pearing or greatest length of which is at right’ angles to that of Big 
Schooner Lake, or north-west and south-east. Like Little Schooner 
Lake, it is transverse to the strike of the strata. Its north-western half is 
occupied by grey and reddish gneisses; these being a continuation of the ; 
j bands observed along the south-eastern side of Big Schooner Lake, and the 
fe dip though almost vertical inclines slightly to the north-westward. Mid-. 
way along the lake, the dip lessens to angles of from 35°-45°, and 
both shores are occupied by high bluffs of the red gneiss, which con- 
| _tinue all the way to the head of the lake, where the dip was observed to 
be at a comparatively slight angle. to the north-westward. A short dis- . 
tance. from the head of Mackie’s Lake, and south-eastward from it, a red 
unstratified granite again comes in, similar to that which has been already Granite like 
_ described as extensively spread out through Anglesea and Barrie ; and oaaue Dar 
it would here appear to occupy the crown of an anticlinal, and to sepa- 
-yate the gneisses and crystalline limestones of Brulé, Fortune’s, Little. ek 
and Big Schooner and Mackie’s Lakes, from a similar series of gneisses oe 
and limestones occurring further, to the south-eastward, and which have i 
_ yet to be investigated. e 
- So far I have attempted to describe the characters and distribution 
" of the rocks over the north-western granitic and gneiss area of the western 
section. I have shown them to consist of great bodies or masses of 
unstratified granite, occupying the highest portions of the country ; of 
grey and reddish granitic gneisses, clearly stratified; and of white 
crystalline limestones. 
The south-eastern area, occupied by rocks of similar characters, south-eastern 
stretches from Kaladar through portions of the townships of Kennebec bet 
' and Barrie, Olden and Clarendon, Oso and Palmerston, into North 


net with, oceur only in the 
while the stratified gneisse 


diat line of called their medial line of distribution, 


iad tin would.run from the vicinity o! 
muon Kaladar Post Office on the Addington road, through the north- 
quarter of Kennebec, and midway between Gull Lake in Barrie and ~ 
Clarendon and Cross Lake in Kenebec; thence between Hungry and _ 
‘Mink Lakes in Olden township, and through the northern part of the — 
same township into North Sherbrooke. Beyond this, the gneiss region z- 
loses its elevation, and may be said to come to a point towards the 
junction of the Upper and Lower Mississippi Rivers near Playfairville in — 
Vhite granites Dalhousie township. In Kaladar, white micaceous granites and gneisses 
Seat prevail, and these continue from the neighborhood of the Kaladar Post 
Office, on the Addington road, through Kennebee, to the outlet of Gull — 
Lake, in the township of Clarendon, where they give place to red and 
= grey granitic and hornblendic gneisses. In Clarendon, the whole of the ~ 
~ GullLake. north-western shore of Gull Lake is occupied by obscurely stratified — 
: reddish gneiss, which continues up to its outlet on the Frontenac or 
Godfrey road, and from this position extends northward to Pine and — 
Malcolm’s Lakes, and southward along the same road to a position in 
Olden township, a little north of a point where this road connects with 
that running eastward through Olden and Oso. 
Barren country ‘The country lying between the south shore of Gull Lake and Cross Lake, 
between Gull. : 2 sys 
and Cross in the township of Kennebec, is of a most rugged and barren description. It 
is occupied by alternate rocky ridges and swampy valleys; composed of an 
obscurely stratified reddish gneiss, which dips to the south-eastward ata _ 
comparatively slight angle, and is traversed by dyke-like protrusions of a 
coarse aggregate of quartz and flesh colored feldspar. ‘To these dykes we 
_ will again refer. Proceeding north-eastward from the Gull Lake outlet 
through Clarendon into Palmerston, we reach the Lower Crotch or Crutch 
S Grotah or Lake. Here,red gneiss rocks are very largely developed, and extend all the 
es way to the Upper Crotch or Crutch Lake, where they again form a most barren 
- Barrencountry. tract of country, unsettled and unfit for cultivation. The whole country 
between these lakes and Bolton’s Creek in Oso township, is likewise 
: occupied by gneiss of a similar character, and presents the same barren 
si appearance. The dips could not always be precisely determined, but 
* that to the south-eastward was the most common, and appeared to be at a 
slight angle. On the north-western side of this area, namely, towards 
the Crotch Lakes, the numerous streams and small creeks flow north- 
westward into the Upper Mississippi River; while on the south-eastern 
side they flow south-eastward into Bolton’s Creek ; the intervening country 
Watershea,: thus forming a water-shed. It is here, that the great impediment occurs 
to a direct line of railroad from Kingston to Pembroke,a fact which I pointed 


se | Byy a EUs cTAy IS 
e made to the which stk pass from about 
he township of Oso. through the northern portion of South, and 


part of North Sherbrooke into Dalhousie township, and thence 
rough a most favorable valley into Levant and Bagot townships, beyond 
there is no great difficulty to be encountered. If, on the other hand, 
deviation were not made, and the line passed through North and 
th Canonto and Blythfield, almost ee Ba difficulties would be * 
ncountered. 

As already =aontened™ this gneiss region rapidly loses its moun- 
tainous character, and narrows on its extension through the townships 
‘of North Sherbrooke and Dalhousie. It also becomes covered to the 
_eastward by a deep soil well adapted for cultivation, and consequently is gooa soil. 

pe stickly settled. Throughout the whole area the characters of the rocks 

“are so continually. changing that it was impossible. to find characteristic 

bands of gneiss which could be traced for any great distance. In many 

_ localities the beds are nearly horizontal, and consequently a band of gneiss peas nearly 
A _which may have only a ey small thickness is kept at the surface over a Ronee 
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50, bringing in a great thickness in a very short distance. The. dyke-like Dyie-ltka proze 
- protrusions amongst these gneisses, to which I have already referred, were 
g also noticed by Mr. A. Murray in this section of country, and in his Re- 
é _ port of Progress for the years 1852-53 (now out of print) he describes 
a one of fies a= occurring on a stream flowing from a small lake in 
~ Olden into Cross Lake in Kennebec. Mr. Murray says: “On the Entre Som 
“north side of this stream, about 1,200 yards eastward of the Report for 
lake, this dyke was composed chiefly of reddish feldspar in large 
Bo eaaicuals; with which colorless translucent quartz was pinned 2 
7in smaller quantity, with a very sparing amount of mica. In the 
widest part the dyke measured upwards of a hundred yards; 
_ its course was S. 7° W., and it obliquely cut thestrata, which, consisting of 
-hornblendic and micaceous slate, dipped H.S. E. Lateral branches from 
‘the dyke, on either side, cut the strata, generally in the direction of the 
strike; small strings and patches of magnetic iron ore were found in 
various parts both of the main dyke and the branches.” Magnetic iron Magnetic iron 
ore has been reported to exist in many places through the gneiss area, but” 
in my explorations it was only met with in grains or crystals, which were 
finely disseminated through some band of gneiss, or in connection with one 
or more of the numerous dykes, and nowhere in sufficient quantity to be of 
“ economicimportance. The entire absence of crystalline limestones in the Absinee ss 
section just described is a fact worthy of note; and although ‘it may be limestones. 
rather premature to state positively, that all the available deposits of 
j magnetic and other ores of iron occur, and are to be sought for, in 
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uiPwewranite, andG goes 
Ss as stretching from the north-east qi dar, 
Ea Be _the centre of Barrie, Clarendon, and P. almerston, — ) _ Levant. 
_ Throughout this area, the various rocks are so irregularly distributed 
a render it difficult to arrive at anything like a clear and satisfa 
» sequence; and they are so often interrupted and intermingled 
gneisses and crystalline limestones, resembling the inferior division | 
(Report of Progress, 1866-69) that it has been found impossible to r 
sent their distribution on a map. In. Barrie and Clarendon townships, : r 
example, the dip is as often to the N. W. as to the S. E., and in many place 

_ the beds are nearly horizontal. The general characters of the rock mas es 
have already-been given in the Report of Progress for 1870-71, page 311. 

~ Chara They are as follows :— eee 
Bees: a.—Green diorites, massive and without the slightest appearance of 
ae stratification ; cut by numerous veins of a glassy white quartz, containing 
a small quantity of copper pyrites. as 
' 6,—Green diorite slates, stained with oxide of iron, and in which the 
planes of cleavage are in the same direction as the bedding. j 
e.—Green micaceous and somewhat chloritic schists occasionally colored 
by peroxide of iron. = 
a.—Pyroxenie rocks, both massive and schistose, varying from some 
shade of grey to green, and graduating into, or overlaid by, very black 
mica schists, holding garnets in abundance. : 
e.—Conglomerates ; composed of quartz pebbles enclosed in an arena-. 
ceons and micaceous matrix, similar to those described as occurring in 


oF 


. fracture. 
g-—Dolomites, of drab, yellowish, flesh and pure white colors. q 
h.—Sandy, crystalline limestones, grey calc-schists, and impure earthy 

limestones; the latter interstratified with siliceous and micaceous slaty 
layers, and imperfect gneisses, and diorites. + 
~ i A comparison of the foregoing, with the section given in the Report on 
cs . Hastings County, Report of Progress, 1866.69, page 145, will at once shew 
— - Resemblance of that we have here a series of rocks resembling those ‘of Marmora, Madoe, 


: cfMarmora, ‘Tudor and Elzevir townships ; occuring under similar. conditi ike 
of Marmora, : r. conditions, and like 
and Eizevir. them filling up depressions in the older crystalline rocks. The diorites, green 

slates, schists and conglomerates, are particularly well developed around 
the village of Flinton, situated on the twenty-first and twenty-second lots 


of the third and fourth concessions of Kaladar. Here, much of the rock 


a Madoc and Elzevir townships. (Report of Progress, 1866-69.) } 
J.—¥inely laminated, greyish mica slates, of a glossy lustre on fresh. 


x or z 
fhened out, and ‘elongated ae the vias of feel Te are 
ly small, or would appear to be so from an inspection of the mere 
urface of the rock ; but, on fracture, the pebbles, which on the sur- 
shew only perhaps a cross measurement of say from a-half to one — 
‘inch, are found to have a length of from five fo ten inches, the length being — 
generally proportional to the thickness. They are easily removed from 
he matrix, and a number were found lying loose in the soil, near the out- 
<erop of the band. In some localities, the character of this conglomerate _ 
changes ina most marked manner. Instead of interstratified layers of 
“pebbles, we have alternate layers of vitreous quartz or quartzite and 
_ glistening mica schist, with here and there something like an enclosed 
a pebble; and again—on the course of the same outcrop—we find these 
layers of quartz or quartzite pinched out into lenticular or eye- shaped ae 
‘forms, and entirely surrounded by mica schist. Still higher in the fe 
~ series, and about sixty chains farther along the Flinton road, a second con- 
; glomerate is met with of a coarser description. In it, the pebbles, which 
are much larger, and of different shades of color, are enclosed in a greyish 
a Band greenish hornblende schist. This is separated from the first by green 
slates and greyish hornblende schists with garnets, and similar rocks Ree 
4 again overlie it. The general strike here, and throughout the north- General sivas 
» eastern portion of Kaladar township, is to the N. N.E., with dip to the 
~ gouth-eastwaid > 85°. North-eastward from Flinton village, similar 
green schists, with an interstratified conglomerate, cross the Addington 
road a short distance above the Kaladar Post Office, namely, on lots 
_ thirty and thirty-one in the seventh, and thirty-one and thirty-two in the 
- eighth concessions. ‘They here follow the general course of the road, and 
form a high ridge along its western side up to the boundary line of 
Anglesea and Barrie. A little over a mile to the westward of the lots just 
~ named the country is composed of the rusty greenish diorites (4). These Diorites. 
‘rocks shew no marks of stratification, but rise in rounded domes, or 
conical hills, and form a country similar to that seen to the north 
of the village of Bridgewater in Elzevir, represented in the sketch ty 
accompanying the present report. Light green and yellowish epidote . = 
runs through these massive diorites in strings and patches, and nae 
gives to the weathered surface of the rock a reticulated appearance. 
Continuing on the north-eastward course of these rocks, we again have a 
large development of the conglomerate on lot three of the: Addington Congtarmenes 
road range in Barrie township. Here it presents much the same general ton road. 


“Diorites. 


Quartz veins 
holding copper 
pyrites. 


tz ershing stamp quartz crushing mill erected on one of t 


-. parts of the thirty- third and ahity fei lots in the first concession of — 


of the conglomerate, the exposed rocks are the green slates or garnetife- 


Sct On this lo lot was 1s surprised, at the time of x 


merate. It had been used for crushing material taken from: an 
in which there was no appearance of a vein, and, as might: hav 
expected, no gold or silver was found.* Associated with this cong 
rate, there are green slates and hornblende schists, similar to those 
described as occurring in Kaladar township, and these extend into the 
fourth lot of the same road-range,. where they trend more eastwardly. On- 
following the rocks, however, in this direction, the conglomerate is for a 
considerable space lost sight of, but is again well displayed in the northern } 


Barrie, and again in the southern parts of the twenty-ninth and thirtieth — 
lots of the same concession, beyond which it passes into the township of 
Kennebec, and is lost sight of. In the intervals, between the exposures 


Addington road in Anglesea, and between it and the Scoutomatto River, 


_the country is occupied by dome-shaped hills of the massive, rust-colored 


and greenish diorites. (See Sketch accompanying Report.) These 
rocks extend northward from the first to the tenth concessions of this. — 
township, and also occupy a position on the Addington road, from the ~ 
sixth to the twenty-fourth. White quartz veins, carrying the yellow — 
sulphuret of copper, are of frequent occurrence in these diorites, and ~ 
numerous openings have been made in search of copper ore by the settlers, _ 
but so far without profitable results. On lots fourteen, on both sides. 
of the"road, I observed a number of shallow pits or openings, from 
which copper pyrites had been taken some years ago by some 
parties from Kingston. The hand specimens shewn me, which were — 
said to have been obtained from the surface quartz, were rich in — 
copper pyrites, but these were doubtless picked specimens. ‘The chief 
rock thrown out in the various blastings, was a milky white quartz, and 
large piles of this still remained beside some of the pits. On examining: 
these piles of quartz I could detect but little copper ore, and the rock had 
a most barren appearance. At the bottom of one of the chief openings 
the quartz had almost entirely disappeared, although at the surface it was 
said to have measured from three to four feet. Nothing like well defined 
veins were observed, and apparently the quartz occurs merely in the form of 


rous hornblende schists, belonging to the same group. Westward of the i 
H 
q 


*This mill was subsequently sold, and removed to the “ William ;” gold-mining location 


in the township of Marmora, as mentioned in ey last report (Report of Progress, 1870-71, 
page 133).—H. G. V. 
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VIEW AT BRIDGEWATER, 


TOWNSHIP OF ELZEVIR, ONTARIO. 
Shewing the aspect of the Country underlaid by the Diorite Rocks, with hills af Red Syenite in the distance. 
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t rock | in this series, 
red granites, and also’to penetrate them beyond the line of con- 
the form of fine-grained diorite dykes. From the east end of Loon 
in Anglesea to the Addington road the surface is occupied by 
r diorites, and they extend a few chains eastward into Barrie. No 
could be discerned in them, but in places there are indications ofa 
to the north-westward. Similar massive diorites were also noted 
r the mouth of a small stream which empties into the eastern end 
Loon Lake from the north-westward, where they appeared to be 
rtical and to strike W.N.W., which would carry them into the south- 
- corner of. Tecahar, and south-eastern portion of Cashel ; 
ut in this direction they have not been traced. Small exposures of 


township, eastward of the Addington road, namely, at the foot of 
Mazinaw Lake ; near the “ Marble Rapids;” at the western end of Mis- 
sis-sa-ga-gon Takes ; ; and in several other localities north-eastward into 
the township of Clarendon. These rocks possibly occupy in this direction 
the place of the massive epidotic diorites already described; but it is 
‘more probable that future explorations will prove that the latter continue 
‘ona W.N.W. course from Anglesea through Effingham into Cashel, and 
Bt some point in this direction, join similar ied forms of dioritic rocks, 
‘extending from those of Madoc, Tudor and Grimsthorpe townships, along 
the western flanks of the great granite area of Elzevir and Anglesea. 
‘(See map of Hastings County, Report of Progress, 1866-69.) Should 
this prove to be the case, this granite area would be completely en- 
circled by the diorites and associated green slates of division B. (Report 
just cited.) Northward on the Addington road, from the twenty-fifth lot, 
to where this road enters the township of Abinger, all traces of the dio- 
rites are lost, and a great volume of gneisses, belonging to the inferior 
formation, succeed, as already mentioned on page 148. 

_ The expansion of this area or basin through Barrie and Clarendon is 
referred to in a former Report, (Report of Progress, 1870-71, page 311) 


and also the fact that dolomites, slates and calcareous schists, with gneisses, gs 


prevail, to the almost entire exclusion of the diorites of division B. Dolo- 
‘mite intimately associated with silicious and fine shining mica slates, was 
first observed crossing the Addington road in Barrie through the fourth 
‘and fifth lots. It is rather compact, of a pinkish color on fracture, but 
‘weathers to a yellowish drab, and resembles in a marked manner 
many of the dolomites of Madoc township; particularly so, those occur- 


¢ 


* ite F 
ee in 1 Kaladar and eee it is seen re 


serie 


iioritic rocks and speckled greenish schists were met with through Barrie _ 


Probabie course 
of dioritic rocks. 
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overlaid by the sandy limestones, calcareous. schiats, and imper 
; gneisses (h), but is further traceable along a north-easterly out 
crop from the third to the ninth concessions of Barrie, and thence 
to the “Marble Rapids” and Marble Lake on the Mississippi Rive: 
which locality it is very largely developed. It was also traced alon 
south-eastern out-crop, on the line between the second and third cone 
sions of the same township, to the northern end of a small lake or pond si 
ted on the twenty-ninth and thirtieth lots of the third concession.. Beyonce 
this point the strike changes to the southward of east, and the measure: 
are concealed by thickly wooded and rather low country. Around t 
small lake situated on the twenty-seventh and twenty-eighth lots of the 
third concession a great dead of drab magnesian limestone was noted, with 
masses of rock resembling the grey cale-schists of Madoc. Near Marble 
‘Marble quarries Lake, on the northern out-crop of this band several <quarries have been 
Take opened ; but very little stone has yet been raised from any of them. Dr. 
B. J. Harrington, who here accompanied and kindly assisted me in my 
explorations, spent some time in examining the limestone or dolomite in 
the vicinity of some of the quarries, and ‘the following i is an extract from 
he note book :— 

‘‘ This marble in many of its characters resembles that found near the 
village of Bridgewater, but is for the most part much finer-grained. From 
its weathering to a light brown color, and crumbling rather easily, it would 
appear to be dolomitic. * The northern portion of the band is very finely 
granular, and is in some parts pure white and in others of a delicate flest 
color. Here there is quite a large excavation made by Mr. Alex. Cowar 

» of Brockville, and some very fine blocks of marble have been quarried 
These, however, among other defects contain scattered crystals 9 
oni At a short distance from this opening, there is another it 
which the crystals of tremolite are absent and the marble very pure 


* Analysis of a specimen from the same band on Mazinaw Lake. Geol. of Canada 
p. 593, 
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‘aden exposure occurs on the sen of Mr. Cote, at a short 
e to the north of his house. Here, the white layers, which weather 
n, appear to be softer than the grey, and have weathered out, leaving 
last in ridges; thus giving to the rock a striated appearance. If this 
tion was cut transverse to the stratification, and polished, it ‘would 
ubtless have a fine effect. Other parts appear to be clouded rather 
mn banded. Mr. Cowan has also opened a quarry on the southern por- 
n of this band, but it was not examined. In the Bridgewater band of 
Timestone, black tourmaline is found in crystallized masses, and a small 
mount of graphite towards its middle portion. At Marble Lake, on the 
Beorerty of Mr. Cole, there is a vein cutting the clouded marble ie SrnsSeeel Vein afasaeet 

ee quartz, black tourmaline and graphite.”’ This clouded and banded lime- peti tp and’ 


ra 


stone thus described by Dr. Harrington, and which was also noted by my- 
self in a number of localities, bears a marked resemblance to a band 
‘which heretofore has been considered of Lower Laurentian age, and which eee 
“occurs frequently through the townships of Olden and Oso, associated with rimestoroim 
the gneisses, etc., yet to be described as forming a part of the Middle Sea- 0°" *"* °° | 
‘tion of the country to which the present report relates. A description 

“given by Mr. A. Murray in his Report 1852-53, now out of print, of a lme- 

“stone met with on the Salmon River in Kennebeo; a little south of Cross a 
Lake, i is so applicable to the one occurring in Barrie, that it may not be % 
“out of place to quote it here. After mentioning some very sharp bends in 
the Salmon River, previous to its entrance into Bull Lake, Mr. Murray nxtract from 

Mr. Murray’s 

“says :—“ In this crooked part of the stream, crystalline limestone is large-% Report tor 
Ay exposed-in the rapids which it occasions. In the upper bend it is of a 

slaty character,and itis interstratified with a band or two of mica slates; at 

‘the lower, supposed to be on the fourteenth lot of the tenth concession of 

“Kennebec, it is arranged in very regular alternate layers of white and 

pluish-grey : the bluish-grey layers are thinner and harder than the white ; 

they appear to owe their color to the presence of a multitude of very fine 

scales of plumbago, each so small as scarcely to be discernible by the naked 

eye, and their hardness to an aggregation of fine rounded grains of quartz, 
“not distinguishable, on weathered surfaces, from quartz sand ; with these 

are present, a few, very small, modified cubes of iron pyrites. In the 

action of the water upon the rock, the hard thin bluish bands offer 
a greater amount of resistance than the white, which, being purer limestone, 


- “sents a very distinct nd striking “saat ‘of dhe cian character 
Sere a rock. The grain of the calcareous part of the rock is gen rally 
coarse, but patches of it are tolerably fine and very white ;' these 
; rarely afford more than hand specimens, which are of a quality resemb 
- statuary marble. The exposures in this part of the river, which so distine’ 
- ly afford the evidence of stratification, appear to be in a nearly horizonta 
attitude, and hence, in thé square mile which they occupy, very little 
2 thickness is seen. A few local and very limited contortions were observed, 
however, and in the neighborhood of these, tremolite was pace fount 

: in abundance.” 
Eto ofthe From Marble Lake this banded ‘and clouded limestone was further 
f Dan traced through the ninth, tenth, eleventh and twelfth concessions of Barrie 
to Shawenego Lake, and thence through McClintock’s Lake in Clarendoul ae 
to the Frontenac road, which it crosses on lots forty-one and forty-two. 
Beyond this point its course could not be clearly made out. It was agai 
observed on the Mississippi road in Miller township, a short distance east 
- from Playfair’s Corners, where the strike was to the north-eastward, but 
in attempting to follow it in this direction, all trace of it was lost in a small 
lake called Grindstone Lake, situated a few chains to the north-east of 
this road, in the tenth and eleventh concessions. Another and simila : 
: band was also noted on Mosquito Lake in the extreme hos 
iS ' corner of Miller township; and a third was followed along the entire 
: length of Trout Lake in Palmerston and South Canonto townships. It is, 
however, probable that these are all portions of the one band; its out-crop 
being carried from Grindstone Lake by minor zig-zags, due to subordinate 


eS _ undulations, to its position on Trout Lake. From this lake it again 
Re resumes its north-easterly course, and continues through South Canonto 
ae into Levant, whither it has yet to be followed. So far, the limestones 
na described occur along the north-western edge of the Barrie and Clarendon 
. basin. Their south-eastern out-crop is not well defined, but exposures 
ae were met with towards the western end of Gull Lake in Barrie, as well as 


in several places between this position and Malcolm’s Lake on the Fron- 
tenac road in Clarendon. In this last locality, and immediately.to the 
northward of the Ardoch Post Office (lot 20 of the 8.W. road-range) 
Junetion of | We observed the junction of the dolomitic limestones with the inferio1 
een and gneisses, and the intervening groups a, b, c, d, e, f, appeared to be wanting; 
pens. unless a rock which was noted as partaking somewhat of the characte1 
of (a), may possibly represent it. The rock referred to is a striated o1 
banded hornblendic gneiss, shewing parallel layers of greyish and whitish 


colors. Thin beds composed almost entirely of dark green hornblende with 


d limeston 


lent opportunity for the transverse measurement and further exam- Measurement of : 
1 of the rocks of this basin, a chamed survey was made along it, rad. Bi 
yard to Playfair’s Corners in the township of Miller. Shortly after 

Macolm’s Lake the limestones are much confused, and are thrown Limestenes. 
Ils, and present abrupt escarpments, with varied strike and dip ; 
disconnected masses are scattered over the surrounding fields, and 

their horizontal position more resemble the debris resulting from the  ~ 
mposition and breaking up in situ of a patch of the Lower Silurian 

stones, than an out-crop or exposure of crystalline limestone. Similar 

eks were observed all the way northward to Swamp Creek, a distance of 

out four and a-half miles, for the whole of which distance the limestones == 
rm irregular hilly country, and present the appearance of a superficial 

posit. The greater part of these limestones is of an arenaceous 

aracter, and of a brownish color on the weathered surfaces, but on 

acture shews streaks of bluish and whitish colors. They are in 

aces thickly interstratified with corrugated layers of siliceous slate or 

ynstone, and differ in a very marked manner from the crystalline lime- | 

ones of the Laurentian formation—at least, so far as examined by me in 

is section of country. Imperfect bands of gneiss and hornblendic strata 

equently occur with the limestones, but they occupy only a compara- . 
vely small portion of the country. Small exposures of grey calc-schists, Calestisits Wea 
milar to those of Madoc and Tudor townships, were seen a short distance and Tudor. 
bove the point where the Mississippi River crosses the road. A little to - 

xe northward of Swamp Creek grey, speckled gneiss rocks are again 

rought to the surface, probably through a subordinate undulation, and 

ccupy a few chains along the Frontenac road, beyond which the limestones 

nd gneisses we have just been describing again come in, and continve north- 

ard along the road, to where they occur as already stated on lots forty-one 

nd forty-two of this road-range, and where they may be said to form the limit 

f the basin in this direction. The width of the basin in Clarendon, as 

hown by the chained survey above mentioned, is close upon seven and a- 

aif miles. In its extension into, and through Palmerston township, the 

xtent and shape of it have not been clearly ascertained, and some further 

xploration is necessary both in this township and in Levant before the geo- 

gical structure can be determined. Inthe Report of Progress, 1870-71, 

ages 311 and 312, I have alluded to a series of friable and silvery white 

nica schists, as ccupying portions of Palmerston and Levant, and which, 


Character of 
rocks. 


Remarks by 


Order of Suc- 


cession. 


ig at present | eng worked out in Levant an Blythfield 1 
3 trust in a future Report to be able to state something dei in 


Middle septic _ Middle Section —This section embraces the country lying immediate: f 
to. the southward of the granitic area of Kaladar, Kennebec, Olden 


asi 


“Lower Lauren? undoubtedly Lower Laurentian, being in a marked manner similar to those 
tian. ses 


fied zones of rotten, rust-colored strata, or fahlbands. Large and im~ 


Mr. McFarlane. 


rth a uperior 


Ganiheann 


Oso; namely, the southern portions of these townships and the whol 0 
~ South Sherbrooke and Bathurst. In it, the characters of the rocks are 


given by Sir W. E. Logan in the Geology of Canada, and by Mr. 
Thomas McFarlane in a series of papers on the ‘‘Primitive gneiss formation 
of Norway,” published.in the Canadian Naturalist and Geologist, vol. VII. 
The rocks met with are as follows:—great thicknesses of red, grey and: 
whitish-grey gniess; for the most part clearly stratified, and with well 
defined strike and dip. Masses of hornblende rock and diorite, gradua~ 
ting into slate or schist often largely epidotic, with which are - interstrati< 


portant bands. of crystalline limestone, and groups of calcareous strata, 
with which are also associated mica slates, some fahlbands, and workable’ 
beds and masses of magnetic iron ore. These rocks, asin the gniess res 
gion of Norway, are clearly interstratified, and maintain a general paral+ 
lelism over alarge extent of country. Their strike varies from E. and. 
W. to N.N.H., and sometimes even to N.W., and their dip from S. to 
K. and N.E. at angles varying from ten or twenty degrees to vertical, 
in which respect they differ from most of the Laurentian rocks heretofore, 
described in Canada and elsewhere. On this point Mr. McFarlane re~ 
marks: “ It seems also respecting the Laurentian rocks of Norway, that a. 
generalization is possible, as well with regard to the dip, as to the strike. 
ofthe rocks constituting this group. The strata are almost always verti- 
cal or nearly so. This is the distinguishing character of the formation 2 
and, en passant, let me remark the great difficulty hitherto experienced. 
in all theorizings as to its origin. Horizontal and less inclined strata, 
have indeed been remarked in several places, but they must be regarded. 
as exceptional. The dip is almost always over 45°, generally 60° to 80° 
while perfectly vertical strata are often observable.” In portions of the 
townships of Kaladar and Kennebec, gneiss in an almost horizontal posi-- 
tion covers a large area, and is followed by a series of schists, slates and 
crystalline limestones which are seldom inclined at a greater angle than. 
45°. With regard to the succession of these rocks, I think some 
general order may be observed. For example, the red and grey gneisses, 
almost invariably, immediately succeed and overlie the great areas of un= 


s and hornblende slates of th 
ga ove calcareous groups and the more: | 
| bands of limestone. A similar succession of rocks would 
to be repeated between each of the bands oflimestone—the volume 
intervening gneiss, hornblende rock and schist being to some 
oportionate to the thickness of the succeeding band of limestone. — ea 
er this repetition of precisely similar rocks is due to frequent fold- Repetition of $ 
of the strata, or whether they represent deposits made under like con- ; 
jon: during successive periods, or, still further, whether they may be. 
d upon as caused by repeated upthrows connected with faults, are 
tions yet undetermined, and which will require much detailed investi- 
ion. The possibility of upthrows connected with faults first suggested _ 
elf to me, while examining a series of granitic gneisses which crossed. 
e Addington road in Kaladar, at a short distance below the road to 
inton Village. Here I found a great volume of stratified red gneiss, the 
anes of bedding well displayed, dipping at a slightangle to the south- 
sastward. On making a measurement transverse to the general strike, ~ 
[ observed that the out-crops of the different beds all presented a steep 
and abrupt face to the north-westward, and had the appearance of a gigan- 
tic flight of steps, or as if one plane of bedding after another, in succes- 
zion, had slipped in the direction of the dip of the mass to the south- 
eastward. As I had. previously examined this mass of gneiss in its 
extension a little farther to the south-westward, where the strata are 
inclined at a comparatively steep angle, and had estimated its thick- 
ness to be between one and two hundred feet, I was at a loss to account 
for its very sudden expansion in Kaladar. For on measuring as closely 
as possible the faces of the successive steps or out-crops—which I 
thought must represent the total thickness of the mass—I found it to 
be more than five times the above thickness. If, however, we suppose 
the 100 or 200 feet of gneiss to become inclined at a slight angle, 
and then to be traversed by parallel and almost equidistant breaks, 
connected with upthrows of the strata, the conditions observed in’ the 
gneiss hills of Kaladar would be produced, and the great appa- 
rent increase in the thickness would be accounted for. Respecting the 
sequence and distribution of the rocks occupying this middle section: of 
country, my report must for the present be brief, as the work of area at connes 
tion is still in progress, and, in this thickly timbered country, is beset with so 
many difficulties, that any conclusions as to its geological structure would 
be premature. As mentioned in my last report, Report of Progress, = agit aes 
72, page 120, the bands of erystalline limestone were made a special ofion of 


: limestone 
‘object of investigation ; first, because they presented characters which panas. 
gi 


y 


ley 


<n 
them, there po 
phate of lime or apatite. “Therefore selecting the 
~ limestones were best represented, a section was made thr ho 

Oso, which also extended a short distance into Bedford townshij : 

3 line of section starts from near Conboye’ s Lake, situated on lots tw 

the tenth and eleventh concessions of Olden, and runs ina south-easte 

a direction through Sharbot Lake in Oso to the head of Crow Lake in 
same township, and thence to the shores of Bob’s Lake in Bedford, a 
"i distance of about eleven miles. On this line no less than five apparen 
Five distinct + distinct bands of crystalline limestone are met with, separated by volumes 
tne of reddish granitic and dark hornblendic gneisses ; they are as follows in ~ 
ascending order, but at present no estimate of their respective thicknesses . 
can be given: 

1. White Lake and Bolton’s Creek band ; crossing the boundary of ; 

Olden midway between Conboye’s Tats and Sharbot Lake. 

2. Upper Sharbot Lake, Playfairville, and Lanark village band ; cross-_ 

ing Sharbot Lake at the Narrows in the first concession of Oso, 

2 where it is underlaid by much mica-slate, and is followed by “~ 

E 2m hornblendic slate. 

Se 3. Lower Sharbot Lake, Maberly Lake and Bennet Lake band; sing 
at the outlet of Sharbot Lake into the Fall River, and again at the 
‘extreme eastern end of the lake. This consists in reality of teen 3 
bands, separated by a volume of gneiss, which is seen to form the” 
promontory on lots six, psek eight and nine, in the second con-— 
cession of Oso. 

4. Crow Lake, Rock Lake, and Silver Lake band; crossing the line of! 

section at the extreme northern end of Crow Lake, at the boundary : 
line between Bedford-and Oso. 

5. Bob’s Lake, Tay River, and Myers’ Lake band; occurring at the 

extremity of the line of section in Bedford, at the northern end of 
Bob’s Lake. 

The dip throughout this line of section is constant to the south-eastward, 
and varies from an angle of 28° to 60°. On another line of section ~a0e 
eight miles to the eastward of this, at about the centre of the township of 
South Sherbrooke, the four uppermost of these bands of limestome were 
again crossed, anda sixth met with, namely :— 

2 Earren's ot 6. Farren’s or Sherbrooke Lake band, averaging two chains in width, 

Lakeband. and running E.N.E. along the southern shore of this lake-in the firsts 
concession of the township. On a third line of section, made ten 
miles further to the eastward, from the village of Playfairville through 

Bathurst township, the second, third and fae bands were again crossed ; 


and eight concessions of the s same township. ig : ‘ 
of section southward, gneiss was the only rock seen; but 
untry here was covered by a considerable depth of soil, it is 
that the two remaining bands of limestone (6) and (6) are con- Corny covered 
It will be seen from the foregoing, that the White Lake and Bol-ling the rocks, 
Creek band (1) was only noted on the first section line through Old- s 
and Oso; it is probable that its further course north-eastward would 
y it to the north of the townships of South Sherbrooke and Bathurst, 
ely, through the southern portions of the townships of North Sher- 
ke and Dalhousie, which have yet tobe examined. ‘The total distance, 
presented by these lines of section, on which atleast three of the bands iS 
mestone were constant, is between eighteen and twenty miles. : 
As already mentioned, ores of iron are of frequent occurrence in the tron ores. 
neig ghborhood of these limestones, and some of these have been mentioned in 
my | last report, (Report of Progress, 1871-72, pages 121, 122). Heretofore, 
n ‘0 attempt has been made to assign them to any fixed geological horizon ; és 
now, however, appears that these iron ores occur along lines which bear 
certain relation to the course of some of the bands of limestone and form 
istinct horizons which can be followed, and in which other deposits of 
m may be-sought for. Immediately above the sixth and highest band 
f limestone, magnetic iron ore occurs in South Sherbrooke in two places, pygrove and - 
amely, at the Bygrove mine on the third lot of the first concession and 7°" "ES 
j the Fournier mine on the fourteenth lot of the same range ; also in , 
other places on the same horizon to the eastward through Bathurst and to 
the south-westward through Bedford. At the base of the fifth band, mag- 
netic iron occurs along the northern shore of Meyer’s or Christie’s Lake in 
South Sherbrooke, in the eighteenth, nineteenth and twentieth lots of the 
third concession, at the mines known as the “‘ Watson” or ‘“‘ Meyer’s, Lake « Watson” ot of 
mines.” Immediately below the fourth or Crow and Silver Lake band of mine. Ss 
Timestone, magnetic iron ore occurs at the Foley mine, in the tenth lot potey mine. | a 
‘of the eighth concession of Bathurst, whence it is traceable through the _ 
eleventh, twelfth and fourteenth lots of the same concession; and here for 
the first time we find apatite or phosphate of lime in considerable deposits, 
closely associated with, and even in some instances intermixed with the iron- 
ore, a fact already alluded to (Report of Progress, 1870-71, page 313.) 
In the remaining third, second and first bands of limestone, no magnetic 
iron ore, so far as I am aware, has yet been met with, although at the 
“pase of each of these rust-colored strata occur. It is worthy of note, how- 
“ever, that the great bed of hematite in Dalhousie township, upon which is 


situated the “Dalhousie mine,” (see plan accompanying this Report) pathoasie mine 
M 


pevoet beds of imaclis ae quartzite. 
ores Section LZastern Section.—This section comprises the ree of. North 
& ~ gess, North Crosby, Bedford, Loughboro’ and Storrington, which i 
diately border upon the waters of the Rideau. These townships hav. 
been already incidentally alluded to by Sir W. E. Logan, Mr. Alexander 
~ previous obser- Murray, Dr. Hunt and myself in previous reports of the Geological Sur- 
eee. vey, but so far the facts mentioned have had more reference to the min- 
erals of the limestones, and to economic deposits, than to the characters 
and distribution of the rock masses. These rocks, while they resemble in 
many respects those we have just been describing, yet present some 
important differences, and it is probable they represent beds somewhat 
higher in the series. The rocks most frequently seen are of the following 
characters, describing -them in what appears to be their ascending 
order :— : 
eoreburot 1. Gneiss, largely composed of reddish feldspar and colorless quartz, in 
eae which the stratification is obscure. : 
2. Pyroxenic gneiss, coarsely granitoid in its lower portion, but towards. 

its summit graduating into a pyroxenic schist, which holds small 

garnets in great abundance. It is traversed by a net-work of fine- 

grained granitic veins, of white and flesh-red colors, and is fre- 

quently cut by dykes of a fine-grained, black, glittering dolerite ; 

Apatite or phosphate of lime occurs in this rock, and often forms! 
: 


deposits of economic importance. 

3. Gneiss, largely composed of red orthoclase and quartz, of various. 

shades of red and grey, in which the stratification is very | 

obscure. Apatite or phosphate of lime also occurs in it in irre- 

gular grains and lenticular veins or pockets. ‘ 

4, Limestone, coarsely granular, and highly crystalline, containing 

scales and crystals of a yellowish-brown mica, plumbago, and dis 

seminated grains of apatite. It is associated with white and rust~ 

5 colored strata, composed of quartz and orthoclase. i 

5. Reddish folliseashie and very quartzose gneiss, stratified and thinly” 

bedded, holding light claret-colored garnets in great aban 
distr ibotal along the planes-of stratification. 

6. Gneiss, fine-grained and micaceous, composed of alternate thin beds 

of grey and flesh-red colors. It is cut by a net-work of thread. 

like veins of reddish feldspar and quartz, which appear to emanate 


from lenticular patches of a similar character, occurring on the 
planes of bedding. 


scasivihicteess 
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and greenish, granular ‘pyroxene, and granitoid pyroxenic 

‘rocks, holding apatite or phosphate of lime in disseminated grains 

and irregular veins. The veins show aggregations of crystals of 

apatite and black mica in a pyroxenic gangue. Mei 

is last group occurs at the summit of the series, and occupies the 

e of the North Burgess synclinal. | 

‘he geographical distribution of these rocks—as in the county of Distributionana 

astings—shows a series of north-east and south-west undulations, corres "°° 
ding with anticlinal and synclinal forms, the latter occupied by the ie 

er rocks 2, 3, 4, 5,6, 7 and 8, in long irregular and comparatively 

row troughs. ‘These undulations are crossed at intervals by south-east 
north-west ridges which intersect and limit the synclinal valleys. The 

xes of these north-east-and south-west undulations in the townships above 

amed form four irregular and curving lines, roughly parallel to one paranel 

another, marking, as far as ascertained, two anticlinals and two synclinals. “"°™"""* 

Tn the remarks which follow, I shall confine myself to the first or more 

rth-westerly of these anticlinal axes, and to the synclinal which imme- 

ely adjoins it to the south-eastward; the second or more gouth- 

erly anticlinal not having yet been fully investigated. This first or 

north-western anticlinal may be represented by a line drawn from the 

rth-eastern corner of North Burgess south-westward between Black and 

ike Lakes, through the centre of North Crosby, and therce through the 

southern arm of Wolf Lake in Bedford, and through the entire length of 

Canoe Lake into Loughboro’ township. Along the whole of this line, the red 

and obscurely stratified gneiss (1) forms the crown of the anticlinal. In 

North Burgess to the north-eastward, and in Bedford, to the south-west- 

yard, this rock occupies but a comparatively small portion of the country, cee = 

vut in its intermediate position in North Crosby, a north-west and south- : S 

zast line of elevation causes it to spread over the greater part of this Eee 

ownship, where it is thrown into a series of high hills, known by the name 

of the Westport Mountains, which border upon the waters of the Rideau, 7, Westport 

rom the Narrows between North Burgess and North Crosby, north- ee 

vestward to the head of Wolf Lake in Bedford. This transverse elevation of 

he gneiss in North Crosby separates the troughs in North Burgess from 

hose in Bedford. On descending the Westport Mountains to the 

tideau,—here represented by Sand, Mud and Wolf Lakes—there is a 

rery sudden change in both the physical and geological aspect of the 

country, which thence, to the south-western quarter of North Crosby is 

at and cultivated. ‘Thischange is apparently caused by a fault, running pau, 

A an east and west direction, which brings the horizontal limestones of the 
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“phosphate 
(posits. 


North Burgess 
phosphate 
Ddasin. » 


Section at 
Black Lake. 


&T seen 1 along the crow | Volf Lake - 
extremity of Canoe Lake in aided: This break or rf 


described in a future report. 


_ alluded to the south-eastern’of these two synclinals or troughs, stating 


oe of = but that the workable deposits of phosphate of lime appeared to me to 


series of parallel faults which occur to the south-westward, 
townships of Bedford, Storrington and Loughboro’ ; and. which 


In the Report of Progress for 1871-72, page 123, in ‘connection ¥ with 
notes on the phosphate locations of North Burgess and Bedford, I briefly 


that in it the detailed sequence of the rocks had yet to be investigated 


v6 occur in a certain belt or zone of pyroxenic and gneissic ga. and in 
the form of lenticular bedded masses, and irregular veins.” I further 
stated that “this belt or zone, which was found to have a thickness of 
from 2,600 to 3,900 feet, lies in a long irregular trough, the axis of which 
may be described as running from the north-east to the north-west corner 
of North Burgess, thence south-westward through South Crosby into the 
south-east corner of Bedford township—between Devil and Opinicon” 
Lakes—and still further in this direction through the townships of Stor- 
rington and Loughboro’.” These statements now require to be somewhat 
modified, and in further describing the south-eastern trough, it seems 
advisable to subdivide it into two parts, namely :— 

1. The North Burgess Phosphate Basin. | 

2. The Bedford, Storrington and Loughboro’ Phosphate Basin. B 

Whether these basins form portions of one or two distinct a 
forms, remains to be determined. 

The North Burgess Phosphate Basin.—The general characters and se- 
quence of the rocks occupying both of these basins has been already given 
in the list, page 162 numbers (2) to (8) inclusive but the following section 
made in North Burgess furnishes some further details of importance,and will 
better illustrate what I have further to state respecting the distribution of 
the respective rock masses. This section was made at the extreme south- 
western end of Black Lake and on the northern side of the basin; the 
strike of the rocks being to the east and west, with dips varying from 45° 
to Was 3 

1. Pyroxenic gneiss, varying in color from grey to a greyish blue, 
sometimes speckled ; it is both massive and schistose, and towards 
its summit becomes garnetiferous, the garnets being mostly small 
and of a pale claret color. It is cut in many places by a net-work 
of fine-grained whitish granitic veins, and an occasional doleritic 
dyke. Apatite or phosphate of lime occurs as described in @ 
of the more general and immediately preceding section. 


allie - ne, with ue are interstratified 
hite and rust-colored aggregate of quartz and ortho- 
He e, and an occasional band of gneiss. The limestone is charac- <; 
terized by an abundance of disseminated plumbago, and grains 
Bey of a greenish-blue apatite, as well as of a dull greenish pyroxene 
and small erystals of yellowish-brown mica. Rigs S 
I. 'Thin-bedded gneiss of a brick-red color. aa 
-. Banded reddish and very quartzose garnetiferous gneiss, composed of 
alternate thin layers of reddish feldspar and cellular colourless 
quartz. The garnets are small, and are thickly distributed. along — 
the planes of stratification. 
J. Whitish granular pyroxene, and rock composed chiefly of quartz and 
; orthoclase, but in which both apatite and mica occur, either in the 
form of aggregations of crystals, or as grains and crystals dissemi- 
gs nated through the mass. 
_ g Thin-bedded grey and reddish, cleavable gneiss, cut by a network of 
Es fine-grained feldspathic veins, and with interstratified layers of 
a a like character. 
__h. Massive, and granular, white, crystalline limestone, with disseminated 
plumbago, and yellowish-brown mica, with which are interstratified 
humerous small bands of reddish orthoclase gneiss. 
_ 4. Pyroxenic rocks, similar in character to those of division (Ff ),\but 
much more extensively developed. These appear to occupy 
a position at the summit of the series, but it is not improbable that 
they may prove to be merely a repetition of (f) brought to the 
surface by a subordinate undulation. 
The pyroxenic rocks of (a) are very largely developed in North a 
Burgess, immediately to the north of Black or Salmon Lake Creek in the 
western portion of the seventh, and between this creek and the southern 
‘shore of Pike Lake, in the eighth concessions. Their strike coincides 
with the general outline of the north-western shore of the lake, namely, 
first to the N. E. and then to the N. N. E., and the dips which are con- ae 
‘stant to the south-eastward are at Ae varying from 40° to 60°. eo : 
Towards the northern extremity of Black or Salmon Lake, these rocks §: 
are overlaid and concealed by a great patch of horizontal Potsdam are 
sandstone ; but similar pyroxenic gneisses were again noted, on the stone. 
‘northern side of the trough, through the twelfth, eleventh, tenth, 
ninth, and eighth lots in the seventh concession, where the strike is still 
to the north-eastward, and the dip to the south-eastward, but at a very 
steep angle. Proceeding north-eastward, into the eighth concession, these 
rocks were further traced from the seventh to the first lot, where they are 


Paynes ‘concession. It is extremely eroable “that a sil E 
change of strike, concealed by the overlying Potsdam eae ne 
_ the pyroxenic rocks of Black or Salmon Lake, connecting them \ 

: first followed through the twelfth, eleventh, tenth, &c., lots of the seve: f 
concession. On the course of the pyroxenic gneisses © through North 
ss Burgess, large deposits of apatite or phosphate of lime are of frequent 
: occurrence ; many of these, which have already been described in the 

Report of ce 1871-72, pages 124 and following, are still bemg 
worked successfully, and will be further noticed in a future Report, which 
Map. it is proposed to accompany with a suitable map shewing the position of 
every shaft or other opening, from which phosphate of lime has been” 

extracted. 4 

The outcrop of these pyroxenic gneisses, on the southern side of the 
North Burgess trough or synclinal, occurs to a large extent under the 
waters of the Rideau, but they again occupy aconsiderable area from the 
eleventh to the sixteenth lot of the third, and from the fifth to the seven- 
_ teenth lot of the fourth concession of this township, where the strike is to 
the E. N. E., with dips to the northward at steep angles. And I would 
here note, en passant, the uniformly steep dip, and often even vertical - 
position of the rocks, on the southern side of these synclinal forms, while 

that on the northern side is almost invariably at angles, varying from 402% 

to 60°. Another section, made from one of the foregoing lots, namely, 

lot eleven in the fourth concession, may here be given, as illustrating the 

characters and sequence of the rocks on the southern side of this synclinal 
in North Burgess. It is as follows :-— 
Section on the a. Banded, and thin-bedded gneiss, more or less pyroxenic, with east | 
: the North cf and west strike, and steep dip to the northward. This rock 
aaa extends transversely to its strike, from Hogg’s saw-mill southward 
to the Rideau. 

b. A marked rust-colored, quartzo-orthoclase rock, sometimes weathering 
opaque-white, when it much resembles the surface appearance of 
the white crystalline limestones. 

c. Coarse-white and easily disintegrating crystalline limestone, with 
yellowish-brown mica and scales of plumbago ; it often encloses 
fragments of rusty-colored quartzite, in which plumbago also 
occurs. Bands of rust-colored gneiss are also interstratified with 
the limestone. 

d. White and rust-colored quartzo-orthoclase rock similar in character | 
to that of division (0). 

. e. White-weathering pyroxenic, and quartzo-orthoclase rock with 


<6 is tel ian veins “of ra calcite, folding a numerous howiitl 2 
-erystals of a pale-green apatite, greyish pyroxene, and an pepnedouse 
of very black mica. 
White-weathering pyroRenie, and quartzo-orthoclase strata, similar 
~, to (e). 
i. Reddish orthoclase gneiss, and whitish orthoclase and pyroxenic 
‘rocks, much confused, and traversed by a multitude of white 
granitic veins. 
_ This, and the section previously given, the one on the northern and the 
other on the southern side of the North Burgess phosphate basin, will 
show at a glance the characters and sequence of the rocks which occupy 
“it, and I shall now briefly notice the further distribution of the more 
important of these rocks. On the northern side of the basin, and almost 
immediately overlying the pyroxenic gneisses (w) we have an important 
‘band of crystalline limestone (c). This was first observed on the boun- 
; "dary line between North Crosby and North Burgess, a few chains south 
of Black Creek, and was traced eastward through the sixth concession, 
, to the twenty-third lot in the same concession, where it runs into Black or Sal- 
“Black or Salmon Lake. Crossing the bay at the southern end of” ee 
this lake, it was again seen occupying the opposite shore on lots 
twenty-one, twenty and nineteen in ‘the sixth concession; where it 
“runs into Black or Salmon Lake. Crossing the bay at the southern 
end of the lake, it was again seen occupying the opposite shore 
“on lots twenty-one, twenty and nineteen in the sixth concession ; whence, 
_ changing its course, it runs north-eastward through the last named 
“lot, across the base of a long promontory, and passes beneath the 
main body of the lake. It, however, continues to occupy points on the 
_ shore, towards the rear ends of lots eighteen, seventeen and sixteen in the 
- sixth, and fifteen in the seventh concessions, and also forms part of an 
_ island situated near the centre of the lake on the line between these two 
“eoncessions. ‘The further course of the limestone in this direction is con- 
cealed by the patch of Potsdam sandstone already referred to, but a band 
of similar character was again noted along the northern shore of Long 
Lake, towards the fronts of the tenth, ninth and eighth lots of the sixth 
concession, where it isin a similar relative position to the pyroxenic gneisses, 
_as the Black or Salmon Lake limestone just described, and of which there 
ean be little doubt it is a continuation. From Long Lake this limestone Long Lake. 
was further traced through the fronts of the sixth and seventh lots, and 


ee Y ALEC. 
ee was s iallowed Meuhcavenst through the rear ar parts. 
five, ansaityetone and igbcire of the fourth coneeneay 


course eee and it thence appears to strike in an antes direc 
+o an indentation of the Rideau, known as Horse Shoe Bay, on thi 
- seventeenth lot of the third concession, where it is folded back upon 
itself so as to double the width of its out-crop. It then strikes 

‘in a westerly direction from the sixteenth lot of the third, through 
the seventeenth and eighteenth lots of the fourth concession to Black 
Creek, where, making a sharp turn, it resumes its easterly course 

following the northern bank of the creek, through the fronts of lots” 
seventeen, sixteen, fifteen, fourteen and thirteen, in the fifth, and rear 
portions of the same numbered lots, and the twelfth lot in the fourth con- 
cession. The course of Black Creek from where the band strikes it as 
above described indicates the junction of the crystalline limestone with the 
pyroxenic gneisses. Proceeding eastward, the same band of limestone — 
occupies the strip of land between Loon Lake and Burgess Bay on the” 
Rideau, and after coursing through the rear and front portions of the f 
ninth, eighth and seventh lots in the fourth and fifth concessions, again 

passes beneath the waters of the Rideau at Murphy’s Point in Noble’s. 

Bay, on lots seven on the line between the same two concessions, beyond 

Map. which it is lost sight of. It may be mentioned that in a map now in 
preparation the course of these two out-crops of limestone, on the opposite 

sides of the Burgess synclinal, will be clearly shown. ‘This map 

will, I trust, also afford a much clearer understanding both of the. 

outline of this synclinal, and of the distribution of the rocks which 

occupy it. 

It is unnecessary to go over the same ground in describing the further’ 

distribution through North Burgess of the remaining rocks of the sequence. 

I would, therefore, simply state that the course just sketched out for the 

crystalline limestone (¢.) will also indicate sufficiently that of the banded 

and quartzose garnetiferous gneiss through the township. In this gneiss. 

the garnets, which are mostly small and of a claret color, are always. 

present, but in some localities are much more numerous than in others. 

Thinknasy of An average estimate of the thickness of this garnetiferous gneiss may be 
gneiss, given as 600 feet, and it is overlaid by a body of red gneiss, averaging at. 
least 600 feet more, making in all a volume of gneiss estimated at 1 »200: 

feet. The centre of the trough is occupied by reddish and white quartzo-- 

" orthoclase and granular pyroxenie¢ strata, which are much confused, and: 
irregularly Gebied. These are particularly well displayed in North, 


rly horizontal. pice ; mee — 
leritic dyke was traced from the centre of the first lot, ina seca Dolerite Ae 
ction, to the rear portions of the fourth and fifth lots of the fifth con- ie 
lon, and thence to the fronts of the ninth and tenth lots in the sixth 
cession. It is composed of a fine-grained, black, glittering dolerite, — 
athering to a greyish-white, and holds disseminated grains of pyrites. 
strike of this dyke is from N. 80° E. to E., with steep underlie to 
northward, and in width it varies from four, to one hundred feet. In 
he Geology of Canada, 1863, pages 37 and following, mention is made of a 
umber of doleritic dykes, similar in character to the one just mentioned, 
1 North Burgess, and these were traced by Sir W. E. Logan for long 
distances, on an almost east and west strike, through Grenville and Went 
worth, north of the Ottawa River ; their width varying from a few feet to- 
one hundred yards. In these ane the rocks are in many respects 
similar to those of North Burgess, both in their general characters and 
mode of distribution, and they, also, like them, contain phosphate of lime 
and mica; the latter in sufficiently large crystals to be of economic value. 
It is more than probable that in both of these localities, namely, North 
Burgess, in Lanark County, and Grenville and Wentworth, north of the | 
)ttawa, the rocks are of the same geological age, and represent a very — 
recent portion, if not the summit, of the Lower Laurentian series. In the 
townships of Burgess, Bedford, Storrington aud Loughborough, these rocks - 23 
are intersected by numerous veins, carrying baryta and lead ore, which Veins of baryta 
likewise cut the overlying and unconformable Calciferous formation, but pe 
do not, so far as known, extend into the inferior gneisses and limestones 
which occupy the area described in this Report as the middle section. 
Further, it will be remembered, that in the county of Hastings, and town- 
ships of Madoc, Marmora, Lake and Tudor, similar veins, carrying baryta 
and lead ore are found intersecting the calc-schists, dolorites and gneisses | ee 
of Division C. (Report of Progress, 1866-69, page 163), which in like ee: 
manner occupy troughs or depressions in the older rocks. These facts Sie 
Suggest some questions of great importance, which when satisfactorily 
answered will throw much light upon the age of these trough-forms of 
rocks both in Hastings, Lanark and Ottawa counties, and will further, © 
perhaps, enable us to arrive at some definite conclusion respecting the Range of 
range of Hozoon Canadense, in the Laurentian system. re 
In addition to the dykes of dolerite which traverse the rocks in North 
Burgess, there are also large and important veins, composed of white ortho- _ 
clase and opaque-white quartz. One of these occurs a few chains south Veins of ortho- 


of the mouth of Black Creek, at the south-western end of Black or Salmon peeroe 


"Bedford, Stor- 
“ington and 
_ Monghboro’ 
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hornblende in si 


transverse to its strike, while the irregular forms occur towards the ce: 


portion, and are distributed along a medial line on the strike of the vein. 
Silvery-white mica in small scales, and light greenish-yellow pyroxene also 
occur occasionally. The strike of the vein is N. 30° E., with a steep 
underlie to the north-westward, and it was traced upwards of an eighth of 


a mile in this direction. A similar, or probably an extension of the same 
vein, was again crossed in the ‘‘ Old Kingston road,” in the seventeenth 
lot of the seventh range of North Burgess, where the strike is still 
N. 30° HE. Such veins belong to the second class of mineral veins’ 
(described, Report of Progress, 1863-1866, page 187) which are found 
to cut the Laurentian, but have not been observed to intersect the 
Silurian rocks. : 
2. Bedford, Storrington and Loughboro’ Phosphate Basin.—This syn- 
clinal or trough is occupied by rocks precisely similar to those of North 
Burgess, consequently the sections already given may still be referred to. 
It is situated about ten miles to the south-westward of the last named 
township, from which it is separated by the waters of the Rideau and by a 


" great patch of Lower Silurian limestones, both of which conceal the struc- 


ture of the intervening phosphate bearing rocks. As this second basin 
has as yet been only partially investigated, I shall at present attempt 
little more than a sketch of its general outline, with some observations on 
the probable jcourse along which deposits of phosphate of lime may be 
expected to occur. . ; 
. A line, which. may be said to represent as nearly as possible the axis 
of this synclinal, runs from about the centre of Wright’s Island,— 
situated in the Rideau, towards the north-west corner of South Crosby 
township,—south-westward through the south-eastern corner of Bedford, 
and midway between Buck Lake and Opinicon and Rock Lakes’ in Storr- 
ington and Loughboro’ townships. ‘The outline of this trough is clearly 
indicated by two out-crops of white crystalline limestone, a north-westerly 
and a south-easterly one, which converge on their south-westward course 
until they meet or almost meet at the extreme south-western end of Buck 
Lake in Loughboro’. ‘This limestone is Supposed to represent division 
(¢), as given in the section page 165, where, it will be remembered, 
the limestone was stated to be immediately underlaid by pyroxenie and 
orthoclase gneisses, through which apatite or phosphate of lime was of 
frequent occurrence. The north-western out-crop of this limestone is 
first seen coming from under the Lower Silurian limestones, at about half 


South eee bee ar it passes into Bedford, end iene: is the 
th of Massasagua Creek, curves through the sixteenth, fifteenth and 
enth concessions of this township and passes beneath the north-eastern 
Buck Lake, close to its outlet into the creek just named.* Its course — z 
ce is south-eastward through the entire length of the eastern arm of es 
lake in Loughboro’, the breadth of which almost corresponds with WSS 
width of the limestone. Several islands in this arm are entirely a 
posed of white crystalline limestone, and some of these rise abruptly 
of the water to a perpendicular height of from sixty to seventy feet. 
_ By the long continued action of the water, these masses or islands of 
limestone have been fashioned into grotesque shapes, and hollowed out 
into deep caverns, and two of the former, towards the northern extremity 
the lake, are distinguished respectively by the names of the “ Devil’s 
Pulpit, ” and “ Devil’s Arm Chair.’’ The eastern side of the long pro- 
montory which divides this lake into two arms, is also in part oocupied 

white crystallme limestone, which is closely associated with masses 
of white quartzo-orthoclase rock. Towards the south-western extremity 
of this eastern arm of Buck Lake, the out-crop of limestone just described 
forms a junction with that on the south-eastern side of the trough or syn- 
eel, which may here be said to terminate. 

~ The south-eastern out-crop of this band on the opposite side of the 
frough was traced along the greater part of the northern shore of Opini- 
con Lake, in South Crosby and Bedford; thence in a south-easterly 
direction along the road leading from this lake to the south-eastern end 
of Rock Lake in Storrington, where a fault occurs which throws the out-crop 
of the limestone in a westerly direction to Stonehouse Lake, a small lake 
situated —as nearly as I could determine—on the rear portions of lots six 
and seven of the thirteenth concession of the township lastnamed. From : 
this position it resumes its original south-westerly course, and was thence a 
followed to its junction with the limestone of the eastern arm of Buck Lake ; 
in Loughboro’. The greatest distance observed between these two out- 
crops of limestone on opposite sides of the trough, is about two miles and 
a-half. Immediately underlying this limestone along the whole of its 
course, there occurs a belt of gneissoid strata abounding in garnets, and 
towards its upper portion becoming thin-bedded and schistoze, in which 


-'* Thave been unable to find any correct map of this lake, and it will require to be 
re-surveyed. 


-- hands are employed, an immense amount of useless rock has also been 


voring ‘to connect t ocks with those o 
bya number of persons who were on the look out for new phosphat 

tions, some of whom afterwards opened numerous trial pits on the stril 
ofa certain band of gneiss in which I informed them it was probable 
phosphate of lime would be found; and I have since learned through 

letters kindly forwarded to me, ' both by Mr. Edward Schultze and Mr 

‘William Davis, of Perth, Ont., that a number of these trials have already 
proved, in a measure, AeaetaY On lot six in the thirteenth concession 
of Bedford, and not far from the shore of Devil Lake, there occurs am 
exceedingly promising deposit, from which a very good quality of phosphat e 
of lime has been obtained ; but as is usually the casewhen inexperienced 


removed, and has been piled up upon the very ground on which an open- 
ing should have, perhaps, first been made. From this lot the phos- 
phate bearing rocks were traced south-eastward through the fifth 
and fourth lots of the sixth concession, as well as through the third, second 
and first lots of the twelfth concession of Bedford, to the northare end 
of the western arm of Buck Lake. Along this course phosphate of 
lime was frequently noted, and more particularly so on the last named 
lot in the eleventh and in the twelfth concessions. The long promon- 
tory, which separates the two arms of Buck Lake in Loughboro’, like | 
wise consists of reddish, banded gneiss, occasionally interstratified with 
beds characterized by an abundance of garnets ; and in proximity to some 
of these, on the western side of the promontory, a few deposits of 
apatite have been observed. While engaged in exploring this promon- 
tory, and the country contiguous to Buck Lake, I was besieged by 
settlers who assured me that they had abundance of “ phosp- 
phuret” — as they term it—on their lands, but in most instances 
the specimens shown me were crystals or fragments of greenish 
pyroxene, a mineral which abounds in many of the veins throughout this 
section. Other specimens, however, brought to me were undoubtedly 
true phosphate of lime, and in such cases every encouragement was given 
to the land-owners to follow up their discoveries. In this connection I 
may state that a great hindrance to the development of phosphate lands, 
both here and elsewhere, is the ridiculous prices asked for them by land: 
owners, who, unfortunately for themselves and others, have heard of some 
of the enormous prices recently stated to have been paid for such lands 
in North Burgess. It must, however, be borne in mind that in this latter 
township, phosphate deposits have been more or less worked for upwards 
of twenty years, and this in a country which is well cleared and settled, 
and abounds in roads ; yet even here, up to the present time, there are 


g “sites, glthe Sag? access to navigable 
yet with all these advantages, the general opinion amongst 
ienced men still is, that the prices paid have far exceeded __ 
al value of the lands.. In the phosphate-bearing section around : 

d Buck Lakes in Bedford and Loughboro’ townships, there are 
> of these advantages. ‘The country is rough and almost uncultivat- 
, heavily timbered, and traversed by but few roads: while access to 
able waters is, at least for the present, an expensive and difficult 
ter. Besides this, the ground is new and comparatively unexplored, 
it will probably be years before the country is in a suitable condition 
eyen systematic prospecting. In view, therefore, of these facts, I 
ald strongly urge upon the settlers throughout this section of country 
the better policy of throwing their lands open to intelligent prospectors, 1 Better potioy. 
and giving them sufficient time to make a fair trial of the ground. Mr, eee 
Edward Schultze, a gentleman whose name has been already mentioned 
in this and in a previous report, and who has for some time both bought 
and mined phosphate of lime in North Burgess and South Crosby for 
export to Germany, has recently turned his attention to the Bedford and 
Loughboro’ phosphate-field; and in a letter recently received from = 
lim, he speaks in most favorable terms ot a number of localities opened Mee 
by him in both of these townships; all of these openings being on, or in = 
proximity to the course of a belt of gneiss, which.maintains a fixed rela- 
tion to the course of the band of limestone already described through 
ee aiord and Loughboro’. 

The phosphate mine described as Cowan’s Location No. 19 (Report cowan’s phos — 
of Progress, 1871-72, page 129), is situated on the southern side of phate We ae 
this second trough or synclinal, and the produce can be shipped from 
Mr. Cowan’s wharf on Opinicon Lake, and sent without change, via the 
Rideau Canal, to Kingston, Montreal and ports in the United States. From 
the Opinicon Lake mine, phosphate-bearing rocks can be traced south- 
syestward along a part of the northern shore of Rock Lake in Storrington, 

Xo the fault or break referred to on page 163, and which also throws the ss 
‘vocks we are now describing in the same direction. Beyond this fault to ie 
the south-westward, the course of the gneiss has not been clearly made : 
out, but in many localities between the fault and the Opinicon Lake mine, 
phosphate of lime is reported to exist. None of these localities, however, , ee 
have yet been examined, and further notice of them “will have to be | 
deferred to a future report, in which I shall also describe the distribution 
of the succeeding rocks in the centre portion of this trough, and also the 
geological structure of the remaining portions of Bedford, Pe oerineton and 


Lougtiboro’ townships. 


Tron ores. 


Meyer’s or 
Christie’s Lake 
mine. 


nawaeuied oe. ‘Height ay F 


. Name, r 
- Loughboro’ Lake........ -+ Storrington olde lee 166712 ‘Rideau | tS ae 

- Sloat’s Lake......0..-++.-+0L0U 189-05' ‘Lake Ontario, 9" 

~ Knowlton Lake... 21753 MudLake © 
MEd Lialce.«.,colsaisaeero2ese eit \satenwenne 2003 Desert Laken ie 
Desert Lake..see.se0e+.eereBedf0rd. «sesessee: eee 217-53 Birch Lake. 
Birchiliakeesiseteses reese to USP Etienne 21 Goss Dem ake. s “7 
Doevileijalces. coc cescsevcensns Le i a SiseascRayeisees Rideau River. 
Canoe Lakke.........- aie hive iene eS tree | 229:97 Desert Lake. ; 
Batting’s Mill Pond......... i wee A deasessses 28700 Wolf L. & Rideau R. 
Green Bay & Bob’s L...... Laer re are SeAR Oy Pea ting 38480. Tay & Rideau Rs. 
(ClrOW: SHAKE. 5652305550 ausvre CO ae eeae cence cas anennscanle 398-88 Mud Lake. < 
Sharbord Lake...........+.. Oso and Olden... .......-+..- 505-29 Madawaska & Ottawa Rs, 
OWihite: ake€,= cccr-essesssaes Olden hie dcesss..vchanweacesest 555°29 Sharbord Lake. 
Gross Lake4k scctaees HONNEDEE+-s,40rcp sve aesreesons= , 412°84 Long Lake. 
Tong Gaksostes. eeseisarcane Sheffield. 5. tcenscsccucse sate 365°69 Beaver Lake. — 
Beawer Lake vise -ctuvscnsccenend Shetield ss. 's.2tsnccc acancarces 30722 Salmon R. & B. of Quinte. 


ECONOMIC MINERALS. . 


The minerals of economic value known-to exist in the three sections of 
country described in the foregoing Report, are the ores of iron, lead and. 
copper, phosphate of lime, sulphate of barytes, plumbago, mica, garnet 
rock, and building and paving stones. Of these the most important are 
the ores of iron and lead, phosphate of lime, plumbago and mica. 
Iron Ores.—In my last Report (Report of Progress, 1871-72, page 
121-123) the principal iron mines, viz: the Chaffey, Yankee, Bygrove, 
Fournier, Christies Lake, Foley and Dalhousie mines were briefly 
described, and partial analyses of all but one of the ores were given. In 
the foregoing pages of the present Report, I have further attempted to 
show the true geological position or horizon of the ore beds in these mines, — 
and I shall now describe the Meyer’s or Christie’s Lake iron ore deposits, 


of which no particulars were previously given; and then give a summary 
of the work done at the Dalhousie Iron Mine since the year 1870. 
Meyer's or Christie's Lake Mine (Watson Mine.)—This location is situ- 
ated on the eighteenth, nineteenth, and twentieth lots of the third concession 
of South Sherbrooke, and embraces an area of 259 acres; the openings — 
made, are on the first and last numbered lots. On a high bluff on the 
north shore of the lake, on lot eighteen, three beds of iron ore have been : 
uncovered, and to some extent worked during the past summer. The 
strata, Bch here consist of dark greyish and greenish hornblendic gneiss, 
dip to the southward at angles varying from 15° to 80°" The uppermost 
bed of ore, and the nearest to the Jake, has been uncovered for about. 


a dt ae openings BER on a course oH a tnecs of aiends of 150 — 
_ In the third and lowest bed a well defined foot wall of gneiss has. 
truck, and a solid-mass of ore is exposed measuring eighteen feet in 


The extreme distance between the openings on this property on. 
rike of the ore beds, is nearly one mile, and the distance between 
top of the upper and the bottom of the lower bed of oreis about 300 
ds. Several hundred tons of ore have been taken out, but opera- 
s have been chiefly confined to the determination of the extent of the Me 
posits, which is now pretty satisfactorily known. An experimental shi ment of 
ment of the ore hasbeen made to Cleveland, and it is reported to lands 
ve given perfect satisfaction to the smelters, and it has further been 
scertained that this ore will produce a quality of iron well suited for the 
nanufacture of Bessemer steel. An analysis made by Dr. Harrington of 
penople of the ore which I brought from this location, gave as follows : 


MieteadliG 1rOWssissccsccccsscsence 65.62 per cent. Analysis. 


MTADIC ACIG-<- tecwessae ese . 2.83 
Phosphoric acid..........re0000 0.05 
SWNT <a epecacatanere reer sen -not determined. 
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- AG may be further stated that the facilities for mining here are favor- pacity for ee 
able ; the position of the ore on a high hill affords easy and cheap drain: transport. Nee 
age, and a ready means of disposing of the debris, and these mines can aa 
probably be worked for a considerable time before resorting to expensive 

underground operations. Respecting the facilities for the shipment of 

the ores a gentleman of long experience in matters pertaining to the 

fransport of iron ores from Canada to the United States, and who has 

recently thoroughly examined the Christie’s Lake deposits, writes me as 

follows :—“ The facilities for transporting ore, either by rail or water, from 

this property to the Lehigh Valley and the western markets, are unusually nee : 
favorable. The Ontario and Quebec railroad, now under construction, ae 
passes one and a-half miles north, and intersects the Kingston and Pem- ; 
broke Railroad about eight miles west of the mine. This junction is thirty- : 
four miles north of Kingston ; about ten miles to the eastward it will inter- 

sect the Brockville and Ottawa Railroad at Perth.” Five different 

routes are then given by which this ore can be forwarded to the St. 
Lawrence, and thence to any part of the United States. For present 
sonsideration the last or fifth only need be mentioned. 

- This is given as follows :—‘‘ In cars, per scow up Bob’s Lake, and per route, 
Kingston and Pembroke Railroad, to Kingston, (25 miles) ; thence by 


"Kingston ore 
docks. 


\ 


Dalhousie 

' Mines. 
Plan and Sec- 
tions. 


- this route would pont per ton :— 


out the scow ae ‘the ‘mine or ores cutting ; the sam 
adopted on reaching the Kingston and Pembroke Railroad, 


side of Bob’s Lake, which point is 25 miles from Kingston. 


Delivered at Cleveland, O. 
Mining, in open cutting........... aes - $0.75 
Loading in cars, 10 dO........s0+.+ : 0.05 
Towing up Bob’s Lake 0.10 
R.R. freight to Kingston (25 miles) 6.50 
Lake freight to Cleveland 0.70 


—_ 


2.50 


American currency at 10 per cent.. $2. 15 


At Kingston, where ore docks are being constructed by the Kingsto n 
and Pembroke Railroad Company, the ore can either be dumped in 
Erie canal barges for Oswego, &c., &c., or into lake schooners seeking 
return freights westward ; three-fourths of these vessels discharge their 
western cargoes at Kingston, returning generally i in ballast. Freights range 
from 64 cts. to 75 cts. per ton to Cleveland, including loading and as 
charging.” 

The accompanying plan and sections of the Dalhousie Mine are taken 
from drawings and measurements kindly furnished by Mr. Gerald C 
Brown, M. E. The sections afford an excellent illustration of the chareeha 
and mode of occurrence of the ore deposits. 

Dalhousie Mine.—Before the spring of 1870, the shafts No. 1 one 2 
(see plan) had been sunk to the depth of 35 and 80 feet respectively and 
from between these two shafts the ore had been partly removed. The ore 


Description of had likewise been removed on the south side of No. 1 Shaft, as far as the 


works. 


middle of the road. Between the months of May and October inclusive, 
of the year 1870, both of these shafts were sunk to between 60 and 70 
feet, and the stopes were extended to the break on the south and nearly as 
far as No. 3 shaft on the north, and downwards to within 8 or 10 feet of 
the bottom of No. 1. Harly in November the incoming waters from the fall 
rains overcame the power of two horses, working a derrick, to keep i 
out, the works consequently filled and remained full of water until the 
following June. Between November and February, 1871, the No. 8 shaft 
being above the water level in Nos. 1 and 2, was sunk, and the stope: 


* It is expected the duty will be repealed at an early date. 
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SECTIONS. 


cROSS 


) 2,240 ee ‘costing, not Pegine pas 

er ton, and ees plant, $1.46 or 21 cents additional, The 

act price of hauling the ore to Perth, during the winter of 

-T1, was $1.00 per 2. 240 Ibs. The ore contains no rock, and does 

ie separates easily from, the walls, which are smooth and - 

defined. No work was done from the month of February, 1871, 

il the following month of June, when a horse-pump was put into No.1, : 

d this shaft and No. 2, and the stopes connected therewith, were 

ther extended till towards the end of the year, when the water 

overcame the power of the horse pump and-work was supended. During - 

nuary and February of 1872 the drift was extended from No. 8 shaft 

fo within ees feet of No. 4 shaft. The production from January 
the end of February, 1872, was sent to Perth in loads which averaged 

four and a quarter tons, at gl. 05 per ton. During the spring and summer 

of 1872 the No. 4 shaft was sunk to ninety-four feet, and the stopes 

were afterwards extended to the dimensions shewn in the plan. The 

‘production from February, 1872, to the end of February, 1873, was for- 

rarded to Perth at $1 per ton, in loads which averaged three aad three 

quarter tons, thence to the Rideau canal at 60 cents ; thence to Kingston é 

2 $1.25 to $1.50, and thence to Cleveland at fy: $1 to $1.50. The Totat produc — 

total production from 1870'to 1873, has been rather over 11,100 tons. The fo 

wages of the hands employed aap varied from 80 to 90 cents per day, 

ith board. 

_ Phosphate of Iime.—In my last Report (Report of Progress 1871- pnospnate of 

“72) I dwelt at some length, on the phosphate of lime deyosits in the” 

‘townships of North Burgess, South Crosby and Bedford, and on page 124 

‘of that Report some nineteen locations are mentioned in which work to a 

greater or less extent was being carried on. Respecting these, I have little 

further to state,except that in the greater number of them.all work has since 

eased ; the only locations in which anything like systematic and profitable 

‘mining is at present in progress, are those worked by Mr. Anthony for an 

‘English company, on the tenth and twenty-first lots of the sixth conces- 

‘sion of North Burgess (No. 8 and 13 of my former list), and by Mr. Alex. 

Cowan, on the eleventh and twelfth lots of the seventh concession of the 

same township, and the first lot of the seventeenth concession of Bedford, 

near Opinicon Lake, (Nos. 7 and 19 same list). These are Fetips 

amongst the largest and best defined deposits of apatite which have yet 

‘deen discovered, and should these fail we can have little further to hope 

from discoveries of this mineral in the future. The reason given for the 


cessation of work in most of these locations is the very high rate of 
N 
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Cost of mining 
~ Freight 


Process for 
dressing the 
aie plumbago. 


‘Mica. 


‘in thickly disseminated scales in a sandy, calcareous 
“which in some places graduates into an impure limestone. It 


- ginous rock, which was being mined at the time of my visit, was ob 


Det woe 
‘he plur 
and quart: 


edly a stratified deposit. Atthe mine the dip of the beds is slight, be 
the north-west and north-east, thus forming a rather flat anti 

On breaking through the ‘crown of the anticlinal, the miners came upt 
soft, sandy and brownish-colored rock, which yielded a very large percen i 
age of plumbago. The surface-opening is about ninety feet in diamete 
and the excavation from ten to fifteen feet deep. Much of the plu 


at the rate of 40 cents per ton, being of an earthy and easily disint 
grating character. From the mine to the mill at Oliver’s Ferry the rate 
of carriage did not exceed 35 cents per ton. The extent and geologica 
position of this deposit has not yet been determined. - 

The material, both hard and soft, is put through a ten stamp mill 
and the produce—a mixture of sand, lime and plumbago—passe; 
through three revolving buddles, which effect a tolerably complet 
separation. Thus, the material round the outer rim of the thir 
buddle is composed of nearly pure plumbago, which is shovelled in 
shallow iron trays placed over a furnace. When sufficiently dry it i 
passed into a reverberatory chamber, where it is further freed from am 
sulphur or arsenic which may be present, and is then ready for boltin 
This bolt¢éng is carried on in an upper story of the mill, to whiel 
the granular and cooled plumbago is carried by means of an elevator, an 
is finally there packed in clean flour barrels. The coarser portions ar 
again ground, and, when sufficiently reduced, packed and sold for lubri 
cating purposes. The demand for this purpose is considerable, an 
rapidly increasing. 3 

Mica.—The workable deposits of mica in North Burgess have alread: 
been mentioned in the Geology of Canada, and more recently by Mr 
Gordon Broome, in the Report of Progress, 1870-1871, page 821. Th 
chief and only worked deposit described by Mr. Broome, was that on th 
seventeenth lot of the ninth concession of North Burgess, which was las 
worked by Mr. Baker, of Perth. Last year I visited this location, an 
found that all work had been suspended. ‘The ground in the vicinity o 
the openings or pits is covered by the refuse, and the spoil from the pits 
and it was evident, that before work could be again resumed, a consider 
able outlay of money would be required in order to clear the ground 0 
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come Vv Mica is ‘early always present i in ie veins 
ey sheeple of lime, but for the most part see in small” 


thi Colts aaphoins for economic use. Further, it is rite of 

at on the sixteenth and seventeenth lots of the ninth concession, 

r’s Mine,” the mica is found free from phosphate of lime, in an 

rthy and easily decomposing pyroxenic rock. It is not a vein deposit, 

apparently an extensive bed, striking south-westerly along the eastern 

of Pike Lake in North Burgess, into the township of North Crosby, 

rere, on the seventeenth lot of the third concession, it was at one time 

ked to a slight extent by Mr. Poole, of Perth. There is little doubt 

hitherto the best quality and largest sizes of mica have been obtained 
om within ten to twenty feet of the surface. 
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I have the honor to be, Sir, 


Your obedient servant, 


HENRY G. VENNOR. 


May, 1873. 
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ADDRESSED TO 
ALFRED R. 0. SELWYN, ESQ, F.G.S., 


| DIRECTOR OF THE GBOLOGICAL SURVEY OF CANADA. 


FREDERICTON, New Brunswick, May, 187 3. 


Srr,—The following Report embraces the results of observations mat 
during the past season by Mr. George F. Matthew and myself, assisted | 
Mr. R. W. Ells, on portions of the Carboniferous System and older str 
in central New Brunswick, and has been prepared in porenahg 
instructions which I received in June last. 

The first published Report on the coal formation in New Brum 
was made by Dr. A. Gesner in the year 1838. In this and the thr 
following years he succeeded in determining its limits with some accura: 
embracing fully one-third of the entire area of the Province, and he lik 
wise described the general lithological characters of the measures. 

Ont-crops of coal had been diecovered at several points; and fre 
some of these, more particularly in the vicinity of Grand Lake, in Queer 
county, it had been raised to a limited extent since 1825; but though t 
coal was of good quality, the seams were so thin that they offered 
inducement for any extended investment of capital in their developme: 
The proximity of the magnificent coal seams of Nova Scotia, howey 
encouraged the hope that other and thicker seams might be discovere 
some lower level than had hitherto been reached in New Brunswick, a 
in 1837 it was determined to ascertain if possible, by boring, the existen 
or otherwise of such workable seams in the Grand Lake district. O 
ations conducted by a private company were accordingly instituted for \ 
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{ ar the ee ae mabich 1 is peer to be hes seam, 
now generally worked, and a bed of “ bituminous shale and 

eight feet thick, met with at a depth of 262 feet, no strata of 

omic importarce were reported. 

» method of boring, however, was of an unsatisfactory cintaees and Unsatisfactory 

supposing it to have been erage and carefully conducted, was nee 

as might easily have led to erroneous conclusions. Under these cir- ee 

nees it was felt that before any reliable conclusions could be reached 

cting. the productive capacity of this coal field, further explorations 

boring must be made. In pursuance of this view a second boring was 

in in 1866 on Coal Creek, about five miles distant from the one on 

mon River, in a direction sf west 20° south. ‘This boring attained a 

th of ninty-six feet, but failed to shew the existence of other seams 

eath that to which the title of “the surface seam’? had come to be 

ied. In 1870-1871, another boring equally unsuccessful was made at 

mon River to a depth of 217 feet, at a point about half a mile to the 


h of the first. 
a these repeated failures, however, the belief was very 
aeral among those acquainted with the district, that other and thicker 
ams would eventually be found beneath that which had been opened and 
rked near the surface at so many different points. This belief found 
ession in the Local Legislature, and during its last session (1872) an 
propriation of four thousand dollars was made for the purpose of again 
ting the question. At the same time application was made for such Acsieienae tet 
sistance on the part of the Geological Survey as might serve to guide Survey. 
> Government in the judicious expenditure of the money. It was with 
s object in view that I was directed in June last to proceed to examine 
» Grand Lake Coal Field. 
In the maps which are being prepared to illustrate the geology of the Maps. 
rion we have examined, we have availed ourselves of such material as 
ald be furnished by the maps and surveys of the Provincial Crown 
nd Department, and we would here acknowledge our obligations to 
. officers of the department for their ready assistance and courtesy. 
The following sub-divisions of the Carboniferous system are the same gupaivisions of 
those proposed by Dr. Dawson and Sir W. E. Logan for the Carboni- rou system.” 
ous rock of Nova Scotia, with some unimportant modifications rendered 
sessary by the somewhat different associations and the greatly reduced 
ckness of the various groups of strata in the central Carboniferous 
a of New Brunswick. Thus Dr. Dawson’s divisions: 2, Middle Coal 
mation, and 3, Millstone-grit series, are included in the present report 
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_ CARBONIFEROUS SYSTEM. 
sy Lower Carboniferous Formation. 
II. Middle Carboniferous Formation. — ; 

Ill. Upper Carboniferous Formation. 


Lower Carboniferous Formation. : 

‘The general position of the Lower Carboniferous strata, as well as thi 

_ features which they present in the area under consideration, has alré 
°° been briefly described (Geology of Canada, Report of Progress, 1870- 
4 | p. 204-206). A more careful study of portions of the formation, durin; 
; the past season, enables us to make some additional observations. 7 
Penalion and As stated in the Report above referred to, these Lower Carboniferou 
= earionilevous rocks in the great central Carboniferous area, are, for the most part, ¢ 
eke fined to the vicinity of the hills of older metamorphic rocks which borde 
the latter, and among which are sediments of very different ages an 
ae - great diversity of lithological characters. It is from the waste of thes 
a that the Carboniferous strata have been to a great extent made up, whiel 
pyarnecc? accordingly exhibit a similar variety of colour and composition; in som 
Sane cases, indeed, so nearly resembling the older rock as to be not easily dis 
tinguished. In consequence of this diversity, as well as from the extreme 
ly variable character, both as regards the thickness and succession of it 
different members, no one description can be given which would be genet 
ally applicable to the whole formation. In that part of the Province t 
which our observations during the past season have been confined, th 
Lower Carboniferous series presents important differences from its char 
acter where examined nearer the coast. Thus the Lower Carboniferou: 
grey rocks, Dr. Dawson’s sub-division5, Lower Coal Measures, thoug 
well developed in the valley of the Kenebecasis river, appear to be 
entirely absent from the central Carboniferous area. The limestones als 
(No. 4 of Dawson) which form so prominent a feature in the Lower Car 
boniferous formation in Nova Scotia, and which frequently attain a cot 
siderable thickness in the southern counties of New Brunswick, her 
< appear to be limited to small patches of thin irregular beds, both westwar 
Universal ais) 2nd eastward of the St.John River. The red conglomerates and sanc 
conglomerates’ Stones, however, which accompany these limestones, are universally dis 
sud sendtiet’ tributed wherever the Lower Carbeniferous rock are found, and the whol 
group has a very close lithological resemblance to that which underiie 
the Pictou coal measures, and which has been described by Sir W. E 
Logan under the designation of Millstone-grit, and stated to correspond t 
No. IX. of Dr. Dawson’s subdivision of Sir W. E. Logan’s section of th 
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ndance of caper to the cbiisloibtatey” at ‘the base of “ “eal 
‘es near New Glasgow. We have as yet, however, met with no 
e which would justify the separation of the red conglomerates, &c., 
ering the central Carboniferous area of New Brunswick from the Prat 
Carboniferous limestones with which they are associated : they are, a: ore 
fore, both included in the following remarks, as members of the Lower 52 
eee formation. ¢ 
The beds which, though not the very lowest, are those most common- Beds at thebase 
net with at the base of this formation are conglomerates, these latter ton 
isting of large or medium sized, seldom well rounded, but mostly 
angular fragments, which are derived from neighbouring ridges of ae 
rocks. A narrow belt of these conglomerates spans the space Belt ofconglo — Be 
reen the St. Croix and Magaguadavic Rivers, ata distance of about five ae 
iles south of the European and North American railway. It crosses 
e St. Stephen and Woodstock road just south of Trout Brook, a small 
ream flowing into the St. Croix, and rises towards a rather prominent 
in the direction of the St. Andrews and Quebec railway, having a aye 
ip N. 20° W. < 15°. In most of the beds of this belt the paste, 3 
phich i is usually sandy, but often argillaceous, is of a red colour; but in 
ragments observed about the sources of the Digdeguash, where the con- 
lomerate belt crosses the St. Andrews and Quebec railway, the matrix 
vas observed to be in rare instances of a grey colour. In both varieties Character of 
he pebbles are chiefly fragments of argillite and fine sandstone ; both ne 
lecked with scales of silvery mica on the layers, and varying in colour 
rom apple-green to grey. Some beds have white quartz pebbles freely 
eattered through the paste, and there are occasionally fragments of jaspery 
lood-red hematite. The argillite and sandstone fragments which most . 
bound inthe conglomerates are similar to those of Devonian age (Cord- 
ite slates) which cover a large area to the southward. Lesides the green- ae 
sh fragments, however, there are many pieces of red argillite and sand- 
tone, not differing otherwise than in colour from the green. We have 
ound no ledges outside of the conglomerate belt corresponding in colour 
9 these red fragments. ‘Their hue may have arisen from the same 
auses which have universally given a red colour to the paste of the 
ower Carboniferous as dees as, and to the accompanying shales. 

In the western portion of the above described belt, the red conglome- 
ates are the only rocks met with. Beyond the Digdeguash River, how- 
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in *s small ledges laid bare at two or thi 1 the | 
_ Brook. In the Brockaway Settlement these eis as 
ee ‘Their out-crop here bifurcates ; one band, in connecti 
__ that above described, passes up the valley of the Magaguadavie and the 
along that of its tributary, the North-east Branch, through the nort 
part of Harvey Settlement, beyond which it is continued, though somew 
interruptediy, to the St. John River north of Fredericton ; while the other 
sweeps around the southern side of the great central Carboniferous area. 
- In the two belts there are some noteworthy differences. 
In the Report of Progress for 1866-69 (pages 179,180) a general 
= description of the more northerly belt, together with a map illustrating its. 
Deserption by distribution, has been given by Mr. Chas. Robb. A detailed notice of the: 
Me Cees X2PP- otter on our part is therefore unnecessary. There are, however, one 0 
two points not alluded to by Mr. Robb to which we would call attention as 
bearmg upon the structure of other portions of the Carboniferous area 
examined by us. The most important of these refers to the great mass of 
feldspathic rocks described by Mr. Robb as associated with the ordinary 
- Lower Carboniferous red sediments in the settlement of Harvey, and the 
apparent want of conformity between these two groups, as evidenced by 
the marks of erosion to which that last named had been subjected at some 
period antecedent to the deposition of the former. ‘The facts bearing on 
this are well exhibited a few rods west of Harvey station, where the rail- 
way cutting at the base of the high hill which here overlooks Cranberry ‘ 
Section. Lake, presents the following ascending section :— 


{ 


Feet. 
Fine-grained and rubbly purple sandstones at base of cliff, including 
a one-foot bed of fine-grained feldspathic sandstone, with varying 
shades of green and purple. Exposed thickness about.........sese0.e aye 
Pale purplish-red and red, highly feldspathic beds (sometimes becom- 
ing yellowish or green, or variously marked with irregular bands 
and blotches which are nearly colourless) which at the base are 
mostly fine-grained and sometimes vesicular; but above become a i 
coarse conglomerate or breccia, in which angular fragments, mostly 
of small size, consisting of fine red felsite mingled with those of asoft 
deep green and somewhat translucent mineral, are imbedded ina 
: feldspathic paste containing a large admixture of similar greenish 
material. In some portions of the mass are thin layers in which the 
ny feldspathic rock is largely mixed with purple sandstone, similar to 
that of the beds below, the thickness of the whol: being about...... 4g 
Where the above measurements were made the conglomerates rest 
conformably upon the purple sandstones, which dip S. 20° E: < 20°; 
but a few yards to the westward the line of contact between the 
two becomes broken and irregular, the felsite breccias here resting 
upon the abruptly terminated edges of the arenaceous beds along 
a plane declining somewhat rapidly towards the foot of the cliff. 


i Cit sale atte 


i 


, = 


be estat at Pi arse ON 


Vith few exceptions, the fragments contained in ithe conglomerate or 
cia above described, as well as a large proporticn of the matrix in 
1 they are imbedded, are of one kind only, viz.: a hard, dense and 
-grained felsite, such as in some portions of the metamorphic region 
er the coast is associated with rocks much older than those of the 
boniferous system. 

Such an accumulation of fragments of so uniform a character within so Origin of the 
nited an area seems capable of explanation 1 in two ways only, viz. : either berate ‘cone 
ipon the supposition that there exists in the vicinity some ridge or nucleus ea 
f dlder rocks from which the fragments may have come, or else that they 
e the result of an igneous ejection. Upon the whole we are inclined to 
egard the latter as the more probable explanation; for although there 
we in some portions of the area occupied by these fragmental rocks—as 
or instance on Bald Mountain, and in some of the hills which lie to the 
jorthward of Harvey Settlement—dense and fine-grained beds, not 
liffering greatly from the fragments in question, yet they are not clearly 
eparable from those which are undoubtedly Lower Carboniferous con- 
lomerates, and the whole would appear to be of contemporaneous origin. 
It may be further remarked, that if the purple sandstones, which form 
he base of the above section, are really of Lower Carboniferous sage, 
hen, the felsite breccias which rest upon their eroded surface would appear Age of the 

= ? .,- felsite breccias. 
o be of about the same age (or probably a little later) as the doleritic 
md amygdaloidal rocks, which near Fredricton, Boiestown, and else- 
yhere around the border of the Carboniferous area, are similarly associa- 
ed with Lower Carboniferous sediments, a view first suggested by one of ae 
he authors in 1865, (See Observations on Geology of Southern New oe : 
srunswick, Fredericton, 1865, p. 99) nor are there wanting among the ; ia 
eldspathic beds themselves indications of at least a partially igneous 
rigin ; for besides being largely made up of angular fragments indicating 
‘rapid accumulation, they are not unfrequently vesicular; the vesicles 
olding calcite, fluor spar, or delessite, and sometimes drawn out as it z 
vere into cylindrical or tubular forms, such as are often seen in ordinary ‘ 
mygdaloids. It seems difficult too, to account in any other way for the 
qmnumerable corrugations by which the higher beds are characterized and 
hich resemble the effects of irregular flowing of semi-fluid matter, rather 
han such as would result from simple pressure upon beds previously hori- 
ontal. ‘These corrugated beds are usually a feldspathic grit or claystone, Corrugated: 
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- exposed on the era to § ji : 
in cuttings on the railway, two and a-half miles west 0 d 
et opposite directions, and giving to the whole exposure the strut 
a low anticlinal. They closely resemble beds to be present de 
along the south border of the Carboniferous area . . 
At Little’s and Lister’s mills, the latter about five miles acti Wess 
Harvey station, similar felsite‘breccias occur. They are here remark 
. for “the large size of the imbedded fragments which sometimes attai 
diameter of from two to three feet, and, as at Cranberry Lake, are 
almost wholly of fine-grained cherty felsite, imbedded in a soft, deep. 
green or purplish-red matrix ; with them occur also Lower Carboniferous 
-. sediments, more nearly approaching the usual type, being sandstone of a 
oe bright brick-red colour, (sometimes blotched and banded with grey,) and 
red conglomerates ; ; but the relations of these to the first named beds are — 
not very evident. Fragments of felsite are common in both; but while - 
the red rocks, which are comparatively fine-grained, have for an exposed — 
breadth of more than five hundred feet a uniform dip, 8.< 60°; that of © 
the felsite breccias, which probably overlie them, is extremely variable and — 
irregular. 
"Pratt Brook At the head of Pratt Brook, as well as in Harvey Settlement, at Wil- 
‘Hill, son’s Hill, the ordinary coarse red conglomerates of the Lower Caton | 
iferous formation are separated from the grey grits at the base of the ~ 
Middle coai formation only by thin beds of yellowish and grey sandstone 
or grit, which sometimes become reddish in the paste from an admixture — 
of an imperfectly crystalline mineral resembling stilbite or heulandite. , 
In the belt of Lower Carboniferous rocks which borders the southern — 
fo, side of the Carboniferous area eastward of Brockaway Settlement, the — ? 
=e strata are concealed in the low land about the Kedron Lakes, but again — 
= come into view in the upper part of the valley of the Piskahegan River, 
and its affluent Peltoma Brook. Here as well as on Shin Creek further east-_ 
ward, the shales and the paste of the conglomerate have a bright Indian-— 
_ red color, and the pebblesare of quite a different character from those of © 
Orthophyre the corresponding member further west. Here they consist chiefly of blocks 
ieee of the quartziferous orthophyres, which compose the bold range of hills 
extending along the south side of Shin Creek, and thence across to the 
Piskahegan ; there are also many fragments of a grey trachytic rock which 
is found in situ in the latter stream, also of the dark red and purplish | 
banded slates and of the pale grey or cream colored, fine-grained band- 
ed felsites of the same range. Pebbles of dark green dioritic schist and of 
black contorted slates are less frequently met with. Here as on the western 
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latter, cur in the conglome 
angles, rounded pebbles being of rare occurence. — é 
pe iragmental rocks and the shales which overlie them are well 
osed in the bed of Piskahegan River, in Peltoma Settlement, and along 
sides of Shin Creek. On both these streams there is also a fine breccia 
lomerate, of deep red color weathering to orange-red, consisting of — 
mall angular pieces of dark red shale, imbedded in an argillaceous paste 
paler hue. With it are associated beds of fire-clay, of amorphorus Fire-clay. — ~ 
ucture and bright Indian-red color, some of which contain sufficient ia 
de of iron to be of value as an ochre or “ mineral paint.” A few of the 

re slaty beds in this portion of the series hold poorly preserved remains 
f ferns, and a small Cardiocarpum, too obscure for identification. From Fossil plants. 
e St. Croix River eastward many of the conglomerate beds weather into Sam ; 
: somewhat vesicular rock owing to the abundance of cale-spar occupying . 
A avities and crevices in the stone. © 

Be This caleareous character becomes more marked at about seven miles 
- from the mouth of Shin Creek, where a band of impure concretionary Coneretionary 
limestone exists in the upper part of the conglomerate. Onthe same stream BS 
a higher member of the series makes its appearance resting upon the red 
shales. It belongs to the same horizon as the dolerite rocks along the 
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_ northern border of the Carboniferous area; but occurs here as an olive ‘a 
_ colored amygdaloid, which in parts of its distribution is associated with Amygdoloid ies 
'g tee ; av A and compac gs 
_ beds of compact trap of similar greenish hues. The cavities in the former trap. ee 


, rock, which is generally highly feldspathic, and also contains much iron, 
~are usually filled with calcite, though oftentimes with a dark colored 
~ chloritie mineral and less frequently either with vitreous quartz or 
hematite. Usually also the rock is porphyritic with crystals, sometimes of 
“half an inch but usually not more than one quarter of an inch in length, of 
_ pale olive-grey or flesh-red feldspar: the joints of the amygdaloid and of 
~ the compact trap are ordinarily occupied by thin veins of hematite. No 
important change in the appearance of the Lower Carboniferous series was 
_ observed on the South Branch of the Oromocto River, into which the 
Shin Creek discharges, with the exception that, at about half a mile south 
Z ‘of Blissville station, the members above enumerated are covered by pale 
purplish lilac-weathering felsites. 

From the South Branch of the Oromocto River the out-crops of the Lower 
Carboniferous series pass through a low belt of wooded land to the head 
waters of the Nerepis River. Here there is a considerable area of red 
rocks, including an out-crop of well developed Lower Carboniferous lime- 

~ stone which occurs in the-lower Clones Settlement, about one and a-half 
miles east of the saw-mill on Kelly’s Brook. Terebratula Sacculus, var: 
suffigta is very common here in the limestone, as well asa small species 
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achs, 
a large Orthoceras is also quite common. Much the 
and of a reddish-grey color , but portions are of a more pen texture 
interior of the shells and spaces between them being occupied by 
tallire calcite. Numerous fragments of dark red shale and sandstone, and 
a few of red petrosilex, porphyritic with white calcite, occur with the lime- — 
stone blocks, but the surface of the country at this out-crop is so densely 
covered with a young growth of trees that the relation of the limestone and ; 
arenaceous beds could not be determined. That portion of the Nerepis Val- _ 

ley which lies to the north of the range of Devonian slates in Petersville (Re- 
port of Progress,1870-71, page 199) has been eroded to the depth of several 
hundred feet through the Lower Carboniferous rocks, exposing the slates 
above named in the bottom of the valley as well as along the base of the — 

enclosing eminence, while patches of felsite, such as occur on the South — 
Branch of the Oromocto, appear at intervals along the tops of the hills on ~ 
the south side of the valley, and rise to the surface from beneath the coal 
measures on the north side. 

In the intervening space there are one or more breaks or anticlinal folds, 
one of which at Lower Clones, exposing friable red sandstone, sweeps over 
a ridge of Pre-Carboniferous slates, of which a small area is exposed to view. 
This is about half a mile eastward of the Lower Carboniferous limestones 
described above. About three miles farther up the valley, the red rocks 
leave the main Nerepis stream and pass into the valley of Summer Hill. 
Brook, one of its branches. At the junction of the two streams, a small area 
of Pre-Carboniferous slates is exposed. Above this point on the N erepis, 
there are no exposures for the space of about a mile. Then fora quarter of 
a mile, following upward along the stream, the red measures of the Lower 
Carboniferous series form a low cliff on the left bank. Here dark red 
conglomerates rise from the stream in a low anticlinal to a height of eight 
feet, capped by a dark olive-grey and reddish doleritic amygdaloid in loose 
shelly layers. For a distance of half a mile farther up, the stream flows 
through alluvial flats without rock exposures, and beyond that point ont- 
crops of the conglomerate and grit pertaining to the barren measures at 
the base of the Middle Carboniferous formation begin to appear. 

Better exposures of the Lower Carboniferous series occur on Summer Hill 
Brook, above an out-crop of vertical Pre-Carboniferous slates at its mouth. 
The first ledges of the former series, which come into view here, are red 
conglomerates, full of grey caleareous nodules, and holdin 3 fragments, 
chiefly of grey Pre-Carboniferous slates, flesh-grey and dark maroon colored 
felsites dotted with crystals of pellucid quartz and calcite, also fragments of 
dark grey petrosilex, and pebbles of white quartz. The conglomerates 
show in the left bank, of the stream, and are covered by beds of hardened 
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es. reduced toa few ihohes; pe 

10st directly upon the conglomerates. Two 
ed paces further up the stream there is another bed of conglomerate 
1g on a second small out-crop of Pre. Carboniferous slates. Here, how- 
Itis full of fragments 


ove described. And the paste of theconglomerate holds shells of the genus Fossilifer 
Productus. On the south side of the out-crop of pale green slates upon Se 
“which these conglomerates rest, purple felsites similar to those seen elsc- . 
where at the top of the Lower Carboniferous series appear, and rest against 
he slates. The felsites, which, alternately with doleritic amygdaloids and 
__dolerites, are exposed for some distance up the stream, are mostly earthy 
im fracture, of a dark purplish-red color, and speckled with small white 
earthy spots of feldspar, and with grains of vitreous quartz; some masses, 
however, bear a close resemblance to the porphyries of Shin Creek, being 
- denser, flesh-red in color, and having numerous imbedded crystals of pale 
red feldspar, and of glassy quartz scattered through the mass. Near the 
mill of Mr. John Corbitt, the felsites give place to dark purplish grey 
doleritic amygdaloids, more feldspathic than usual, which a short distance 
above the mill meet a third out-crop of slates, covered, after 4 space of about ee 
one hundred paces, by a thin sheet of dark red calcareous grit overlaid by Grey fossilife- 
~ a considerable mass of grey limestones, holding Terebratula sacculus, var. co, 
- suffiata and a Pterinea. 
These beds are exposed about a quarter of a mile from the bridge at 
the Gagetown road. About two hundred paces up the hill to the eastward 
on this road, there is a small outlier of grey sandstones and shales, dipping : 
- N.W. > 58°, beyond which the red rocks are again repeated and extend ; ae 
_ nearly to the top of Summer Hill, where they are capped by a doleritic Be 
a amygdaloid, in all respects similar to that described as occurring on Shin 
~ Creek, except that the seams and veins of hematite are larger and more 
numerous. 
Over ali the belt of country from the Maine border to this point the 
~  lLower Carboniferous rocks have a low dip to the northward (seldom ex- 
ceeding five degrees) or are quite horizontal. There is on this, as on the 
: - north side of the Carboniferous area, evidence of a want of conformability Unconforma. Ee 
~ between the trappean and associated feldspathic beds, which occur at the trappaan beds. 
summit of the Lower Carboniferous formation, and the coarser red sediments 
of the same formation, which underlie them. On Shin Creek the trappean 
members are separated by thirty feet, or more, of hardened clay, shales 
and sandstones, from the Lower Carboniferous conglomerate. At 


q 


Cee en er 


SRS 
RN 


‘on Summer Hilt k and on the main bre 
where the trappean beds rest almost directly upon the 
conglomerate. Other evidences of unconformability betw 28 
eh groups in the Lower Carboniferous formation are also to be me with 


ther eastward. 
Between the Gagetown road and the St. J ant s River, opp L 
ex Carboni- Island, the belt of Lower Carboniferous red rocks occupies a somewh ub 
New. “jerasalem wider area, being met with through the greater part of the flourishing set- 
itements ~ tlements of New Jerusalem and Hibernia (or New Ireland.) | 

“They here present much the same features as those described above 
as characterizing this formation to the westward of the same theron hater 
the most conspicuous members being coarse red conglomerates, which under- | 
lie much of Jerusalem, and the purplish-grey light-weathering claystone. 
In Hibernia Settlement, thin beds of limestone occur, and on the farm of 
‘James McConnicky have been removed for calcination. These lime- 
stones, which in some parts are rather abundantly filled with shells of Tere- 
Fossils  bratula, are overlaid by soft yellowish-grey shales, and underlaid by pale 
reddish-grey feldspathic grits or earthy felsites, which are partly kaolinized 
and filled with grains of vitreous quartz, and by red conglomerates ; while : 
from beneath the whole series appears a low ridge of slates of grey and — 
dark-grey colors, sometimes shading into pink, red and purple, and which £ 
include also beds of dark-grey to black carbonaceous shale. These lower ' 
beds, which are glossy and somewhat unctuous and hold interlaminated 
veins of quartz, have a general southerly dip of 70°, but with many cor- i 

rugations, while the overlying Carboniferous strata, though dipping in the — 
same direction, do not reach a higher angle than 20°. 
The out-crops of the Lower Carboniferous formation, as seen on the ' 
west bank of the St. John River below Long Island, have been described 
in the Report of Progress for 1871, page 212; the general arrangement — 
of the beds at this point being similar to those of Hibernia Settlement. — 
above noted. ‘The greatly increased area which they here occupy is pro-. 
Repetition ot  bably the result of a series of low folds, and possibly of one or more faults. - 

epedsby by which the beds are repeated, Along the valley of Little River, and 

again near its mouth, bright red Lower Carboniferous conglomerates may 

be seen at several points, as well as beds of claystone, the latter more 

dense and compact than those near Long Island, but both are too much 

me obscured to make their relations evident. 

soph Along the post-road adjoining the St. John River, in the parish of 
Wickham. Wickham, the Lower Carboniferous rocks exposed to view are chiefly 


purple felsites with disseminated grains of quartz, in every way like those 


[ nee in the rear or. southward a considerable 
eddish-grey limestone | is exposed, forming a portion of the emin- 
mown as Rush Hill. These limestones are like those previously 1 Limestone 
bed on the shore near Long Island, and like them contain shells of 
ebratula im considerable numbers, and more rarely an Orthoceras. 
e, however, the limestones appear to be the lowest member of the 
es present, being underlaid a few rods to the south by a heavy mass oe 
of dark green Huronian diorite. Out-crops of limestone, which are Huronian 2 
obably a continuation of the same belt, are also met with,at several ” 
omts further eastward, more especially near the county line on the 
southern part of Siemon Settlement, where they may be seen resting Fits 
upon grey and green argillites of Devonian or Upper Silurian age, a = 
are conformably covered by coarse red conglomerates, the limestones Devonian or 
having an exposed thickness of about six feet. Both beds are welemee pact 
‘exposed about the head waters of a small stream flowing through the last 
named settlement, and entering the Washademoak at the head of Belyea’s 
Cove. In descending this stream the conglomerates, which form a series 
a of low bluffs, with a nearly uniform dip N. 25° E. > 6°, were crossed for a: 
distance of 1,511 yards measured from their fa out crops; but in 
~ approaching Jones’ mill there appear from beneath them thick beds of 
_ fine-grained flinty petrosilex, mostly of a pale grey color and weathering 
- nearly white, but which exhibit also shades of flesh-red, grey and black, 
~ together “tah delicate bands, of color which, if the result of sedimentation, 
‘indicate a northward dip of 60°. These rocks have a surface breadth 
_ of about 400 yards: they are very like some of those met with among the 
hills which lie to the northward of Long Reach in King’s county, and are 
probably of Upper Silurian age. A few rods further down the stream and 
_ below the mills, the red conglomerates again appear upon the right bank, 
- but on the left there are other beds of petrosilex differing from those first 
- described only in being conspicuously divided by a series of joints into pris- 
matic blocks and columns, many of which are quite perfect. From Jones’ 
mill to its mouth in Belyea’s Cove, the stream flows only through eee 

meadows or low land without rock exposures. 

Perhaps the most interesting view of the rocks in this vicinity is that Belyea’s Cove | 

_ furnished by the shore of the Washademoak. Lake, between Belyea’s Cove ° 

and Craft’s Cove. The western side of Belyea’s Cage shows only ledges of 
laminated grey sandstones, whichare a portion of the Middle Carboniferous 

formation, and are nearly horizontal, though with much false bedding. 
Similar beds also crown the hills on both sides of the cove, but beneath 


‘ ene “et a 


Ea e ONS eee 


QR USS 


AY 


rs 


us ae Spies j . 
Bs Bright red shales with grey marly layers and calcareous nodules, 
ra oa which at some points are replaced by thia beds of hard pale bluish — 
: and white nodular limestone, the latter containing much dissemi- 
nated quartz, which is usually in small concretionary lumps, but 
sometimes in bands or layers conformable to the bedding. One of 
‘these layers attains a thickness of as much as two feet. This quartz, 
whichis of a chalcedonic variety, is sometimes colorless, but usually | 
some shade of red, and often a deep blood-red hue. In conse- ; 
quence of slight undulations, one of which discloses a small bed cf _ -_% 
brownish-red sandstone beneath the shales, the thickness of these, as 
exposed to view, varies considerably, but in the western part of the 
section, where it. is greatest, 15 AOU. yn ass. caseccteneesnecteseeccnseneeenenscens 20 


In following the shore to the eastward, the red shales, at a distance of 
about twenty paces, become reduced to an exposed thickness of about three 
feet, and are overlaid by the following beds dipping N. 15° W. > 20°, } 
and which are probably of the Middle Carboniferous formation. f 


Grey sandstone with stigmarin ee 10 
Measures concealed... ee corewes 
Black, rusty, and eSeianp onus shales 

Soft patecce rusty shale.. 


No higher beds are visible at this point, but a little to the ee 
where the red shales and limestone are partly concealed by the beach | 
there are above them beds of grey conglomerates, holding many white 
quartz pebbles, succeeded by grey, flaggy sandstones, their dips being 

False bedding, usually N. 80. H. from 2° to 10°, but with much false bedding, some | 
thirty feet of these beds are exposed, but as similar rocks out-crop at inter 
vals on the hills above, which cannot be less than one hundred and fifty 
feet high, their thickness must be much greater. 

To the eastward of Belyea’s Cove, the only rocks met with along ad 
shores of the Washademoak are grey sandstones like the above, and which 
do not differ from the penser grey rocks of the Middle Carboniferous | 
formation ; but among the hills to the southward, Lower Carboniferout | 
rocks are frequently met with, and at some points cover considerable areas. 

Henderson | Such for example is the case in Henderson Settlement, three miles east of 

Settlement. 

Shannon Settlement, where the red conglomerates, with some red shales, 
rise into prominen‘ hills. A small stream flowing through this settlement, and. 
entering the Washademoak at the head of Lewis Cove, in cutting throngill 
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aching a genuine mica schist, being much like certain beds ms eee ee 
30 exposed by the denudation of Lower Carboniferous strata in the — 
ey of Hammond River in King’s county. Near the mill, where these 
ists are directly overlaid i the red conglomerates, =e unworn blocks 


20°. Wi, << 3°, 
A short#distance farther up the stream they include some beds of deep 
red peadstone, and are overlaid by about twenty feet of deep brownish-red ase 
hales. These exposures are all to the south of the main mass of mica oe 
ae which are exposed upon the stream for a breadth of about six oe 
undred paces. Beyond them in the same direction the bed of the 
stream i is occupied by fine red sandstones which are conspicuously divided 
‘into two sets of joints by rectangular blocks from two to three feet in dia- 
meter, and dipping S. 80° W. < 2°. No other exposures are met with 
on the main stream, but on a small branch which enters the latter near 
‘the cross roads in Henderson Settlement, the coarse red conglomerates 
again appear at and above Shaw’s mills. Here also they contain pebbles Conglomerates : 
of mica schist, imbedded with others of diorite, petrosilex and slate, in Baio wee 
deep red sandy paste. Some of these pebbles may have come from ere 
underlying series of feldspathic schists which come into view a short dis- 
tance above the mill, where they are interstratified with a feldspathic 
‘sandstone of greyish and greenish-grey tints, which are in some parts 
¢louded with shades of purple; others may have come from beds of fine. 
grained greenish-grey schistose diorite, not observed upon this branch, but 
exposed to view about three quarters of a mile to the south-west, where on 
@ second branch of the same stream they are associated with similar feld- 
spathic schists. From this point, which is on the main road to Belleisle 
‘Bay, to, within 800 yards of where the boundary of King’s county crosses 
the latter, the hills on either side are composed of red conglomerates 
dipping N. 35° W.< 6°. Beyond the county line the strata exposed 
are of Pre-Carboniferous age. Through the remaining portion of the parish 
‘of Wickham, within which the localities above described are included, as 
well as in that of Johnston, which lies immediately to the eastward, ihe 
opportunities afforded for the study of the Lower Carboniferous rocks are 
much less frequent than is the case to the westward. This is partly due to great denuda- 
the fact that the country in this direction is but sparsely settled, but largely HO eA 
‘also to the fact that the formation itself has here evidently ie subjected forous Rome 
to great denudation, in consequence of which it is now represented only in 
Jimited and widely separated patches. A farther evidence of such denu- 
0 


directly on the alder poneean hills, without the 10 
red sediments whatever. Such for instance is the case in the | 
of Goshen, as well as along the Canaan river, and its tributari¢ 8 01 
southern side. There are, however, one or two points at which the I 
- Carboniferous rocks are exposed to view, the most considerable b 
those of the Scotch and English Settlements, in the latter of which | e 
good exposures of the conglomerates, as well as of the underlying lime- 
stones. The conglomerate beds, which may be seen in isolated patches 
on either of the streems, tributaries of Long Creek, which take thei ro 
é rise in. this settlement, do not differ from the similar rocks seen to the 
-—simestone Westward. The limestones, however, seen only on the more southerly r 
_—-Bssociated with hose streams, and not far from the county line, are peculiar in containin 
Gis a considerable admixture of dioritic material, distributed through portions S 
of the rock in the form of thin shaly layers. = 
The source of this dioritic material is probably to be found in the wasted 
of ridges of Huronian diorite, some of which are exposed a little to the 
~ southward at Pearson’s mill, and through portions of the Irish Settlement 
in the adjoining county of King’s. It is probably from a like source that 
the materials of certain conglomerates have been derived, which a few. 
Snider Moun- Miles farther east cover a considerable area in the Snider Mountain Settle 
_ tain Settlement. ent, A portion of these are ofa greenish-grey colour, containing pebbles | 
of diorite, white quartz, and red slate in a dioritic paste, but others present 
the usual deep brownish-red tint so characteristic of the Lower Carbonifer— | 
ous formation. It is in the eastern part of this settlement that the rocks. 
sis of this formation connect with those of the same age in the central and | 
. eastern parts of King’s county, upon which our observations are still i Incom~_ 
plete. 
Besides the areas to which the foregoing descriptions apply, and whee 
in the form of two narrow belts mark, as has been stated, more or less con- 
tinuously the rim or border of the great central Osehtnitrae area, there: 
are several points over the interior of the latter, where the partial denuda-_ 
tion of the Middle and Upper Carboniferous formation has exposed the 
“McLean's min, Underlying Lower Carboniferous strata. This is perhaps the case in the | 
bed of Long Creek, near the junction of its two principal branches at. 
McLean’s mill, where certain greenish-grey rocks are exposed, which are | 
more or less amygdaloidal and contain a considerable admixture of chlorite. 
They are here compact and tolerably homogeneous ; but a few rods up the | 
western branch, somewhat similar beds occur in the form of a conglomerate , 
in which large fragments of amygdaloids, much like that first mentioned, 
are imbedded in a fine greenish-grey felspathic paste. In neither casey, 
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ond locality where beds which may be of Lower Carboniferous age 

18 exposed, is in the vicinity of Cumberland Bay, the more southerly of Cumbealan 
: Wo indentations at the eastern end of Grand Lake. About a mile» 
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ge ; tk affords but few exposures of the rocks composing it, but fadeae 
from such as could be found, both at its eastern and western ends, as well 
perro the debris with ophich it is thickly strewed, would appear to be 
almost entirely made up of purplish-grey claystones, in some parts fine- 
grained and homogeneous, but more frequently marked like the resembling 
beds described in preceding pages by the dissemination of particles of 
vitreous quartz through its mass, and sometimes assuming the aspect of a 
conglomerate. The country immediately surrounding it is mostly low: 
and flat without rock exposures. 
Less doubtful exposures of Lower Carboniferous rocks presenting their 
usual aspect of bright red calcareous conglomerates and sandstones occur to. 
“the northward of Grand Lake, at and above the Forks of Newcastle River, 
and are more particularly described further on, in connection with the 
coal measures which here partly cover them. 


Middle and Upper Carboniferous Formations. 


- The greater portion of the counties of Queen’s and Sunbury, and also Rocks ot 
“a portion of the adjoining county of York, is occupied by the series of pare aad toa 
grey rocks, including conglomerates, sandstones and shales, long since °™""* 
recognized by Dr. Gesner as the equivalent of the great coal formations of 
Britain and Nova Scotia. 

In New Brunswick these grey rocks in various parts of their distribu- 

tion include beds of coal which, though thin, are in some instances work- 
able, and are accompanied by the usual assemblage of coal-measure plants. 

“Full lists of these have been given in the (Report of Progress for 1870- 

dl T1, pages 214-216.) The rocks which in the area we have examined 
during the past season appear to form the lowest member of the Middle 

‘or Productive Coal formation, consist of heavy masses of grey conglom- 
“erates and coarse grey quartzose grits, alternating with thin beds of 
‘rather coarse grey sandstone and sandy shale, the last named beds not 
-unfrequently containing ill preserved remains of plants. In their coarse- 
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: iat eaplnyed : while as cea appear to graduate imeonetnee into 
those of the productive coal-measures. Indeed, except in the compara 
tive unfrequency of fine sediments and their more silicious aspeot—many | 
of the beds being a coarse conglomerate made up of well rounded grains” 
and pebbles of quartz imbedded in a grey sandy or feldspathic matrix— | 
‘these lower grey beds are scarcely distinguishable from those which over- 
lie them, and to which they appear te be generally conformable. They 
are, however, as a rule harder, and hence, having resisted to a greateal| 
extent the influence of denuding agencies, they rise into ridges which, | 
though usually of inconsiderable height, have nevertheless exerted an | 
important influence upon the surface drainage of the districts in which | 
they occur. Such ridges are not unfrequently met with along the north- 
western border of that portion of the Carboniferous area to which this 
report relates, and are not wanting over its interior, but along its southern | 
margin they are for the most ‘part inconspicuous. It is among the ae | 
sediments which overlie the barren strata just described that the fossili- 
ferous shales, underclays, and the associated coal seams are found, and 
which present the usual features observed in other coal measures. In | 
this portion of the series also, beds of coarse character are by no means 
wanting, and where occurring alone, are not readily distinguished from | 
those of the underlying barren measures, but besides being less common 
and of less thickness, they are also usually more variable in composition. | 
They likewise resemble those beneath in the frequent occurrence of false | 
bedding which to some extent is exhibited also by the associated sand- 
stones which, though often more or less flaggy, are sometimes sufficiently 
massive and even-grained to be available for architectural purposes. 
Bea ts. Both the conglomerates and sandstones abound with prostrate trunks | 
trunks. of large trees, Dadozylon, together with impressions of Calamites Sigil- 
Jaria, and more rarely of Lepidodendra. The first named tree-trunks are | 
usually mineralized through the infiltration of silica or sulphate of baryta | 
or by conversion intoa black crystalline calcite. The ferns which are 
abundant in the shales are regarded by Dr. Dawson as belonging to the | 
Middle Carboniferous formation, though with an admixture of species per-_ 
taining to the Upper. | 
From the softer character of the productive measures they are less con. 
spicuous than the underlying barren beds, and are usually met with in tha} 
hollows and depre sions between the ridges formed by the latter ; 
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n part of Queen’s and Sunbury counties, for like reasons, together 
perfect drainage, are occupied by extensive sand plains, swamps 
barrens. Over many portions of the region we have examined the ~ 
r strata exposed to view are the grey rocks which make up the bulk of 
Middle Carboniferous formation. But others occur in which this color 
duates into or is replaced by a purplish or purplish-red tint, which 
etimes, more particularly in the finer beds becomes a deep red color. 
Beds exhibiting a similar bright color are occasionally found among the 
lower as well as the upper measures of the Middle Carboniferous series, 
yet the bulk of these red and purple strata are probably altogether above 
the productive measures, and appear to represent that portion of the Car- 
boniferous system to which Dr. Dawson has applied the name of Upper 


or Newer Coal formation, though the thin limestone beds which are asso-UpperorNewer 
Coal formation. — 


ciated with them in Nova Scotia are apparently wanting in New Bruns- 
wick. Dr. Gesner has referred some of these beds to the New Red Sand- 
‘stone series ; but besides differing lithologically from the latter they are’ 
marked by the presence, in the finer layers, of Cordaites, Calamites and 
ferns, characteristic of the Carboniferous system. The Upper Carboni- 
ferous rocks being, like the strata of the Middle Carboniferous formation 

‘soft and imperfectly consolidated, have been in a like manner largely 
affected by denudation. Their debris, easily recognised by its peculiar 
‘color, has been widely spread, especially over the central and southern 
portions of the region examined by us, and has produced a soil on the 
‘older rocks considerably more fertile than they would otherwise possess. 
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‘Details of Observations in Queen’s and Sunbury Counties, Hast of the 
St. John River. 


Though somewhat diversified by minor inequalities of surface, the most 


prominent topographical features of the above region may be described- Topogra 


“ag embracing three parallel swells or ridges, separated by two correspond : 
ng basins or depressions, of which the more northerly and broader one 
is occupied by Grand Lake, an irregular sheet of water, about twenty-five 
miles long, and from four to seven miles wide. The second, which is narrower 
and deeper, is occupied by the Washademoak Lake and River and its 
tributary, the Canaan. Both basins, at their western extremity, are con- 
nected with the St. John River by small but navigable channels. To the 
‘north-east the dividing ridges gradually disappear and the basins merge 
into an extensive and nearly level tract which forms a portion of the 
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se of sis aheare streams, pores as ‘regards si size ee “th 
- the study of the geological structure of the district, are Sal a 
castle | Rivers. The former rises by numerous tributaries, most 
sin the western part of Kent county, and the latter by two principal 
branches in the eastern part of Sunbury county, while both enter Gran id 
re Lake, by its north-east arm, at a distance of only six miles apart. A 
creek. third stream, Coal Creek, enters the same arm at its north-e astern ; 
ae extremity ; and along portions of its course also affords aoa exposures 0! } 
= the strata. 
“SectiononNew-. Vewcastle River.—Of the sections afforded by the above anes 
veastle River. tveam the most interesting and instructive are those on Newcastle River, ; 
the course of which for much of its length, is nearly at right angles to the 
dip of the beds, which are inclined at low angles, and differ but little in 
relative hardness. They are exposed along the banks of the stream in’an — 
almost continuous series of bluffs, varying from twenty or thirty to two 
_ hundred” feet in elevation, and exhibiting an almost unbroken succession 
from the rocks of the Lower Carboniferous series up to the principal 
‘Amportant} coal-seams and their associated beds. As these sections are of much 
importance in their bearing on the relations of the different members» 
of the Carboniferous system, as well as on the question of the thick | 
ness of the Middle Carboniferous series, and the probable a 
2 
5 
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_ tiveness of the Grand Lake coal field, we shall describe them with some 
minuteness. 

As represented in the accompanying map, the junction of the two main 
branches of Newcastle River is situated about one mile, in a straight line, 
below the point where the south branch is crossed by the road leading to . 
the Emigrant Settlement, in the parish of Northfield. Between the 
bridge and the Forks, and for about two miles from the latter up the | 
North Branch, the rocks exposed to view belong to the Lower Carbonife-— 
rous formation, and are in every way ,similar to those which have 
already been described in other parts of the Carboniferous area, being a 
series of bright red, more or less calcareous, conglomerates and sandstones, 


capped by heavy beds of hard grey feldspathic and ferruginous dolerite, 
which is often more or less vesicular. 
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Above the Forks, on both branches, the beds present a succession of 
low undulations. Their dip seldom exceeds four or five degrees, and they 
ave often nearly horizontal. Southward of the Forks the inclination is 
more uniform, being S.H.< 8° or 4°. About 344 yards from the 
Forks, reaapned obliquely to the strike, a cliff, about one hundred feet 
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ae Doleritic rock, in part shaly, with seams and joints holding much red — 
heulandite ; the bedding distinct but much contorted.............about 20 
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he dolerite rocks which form the summit of this section represent the Dolerite rocks. 
est member of the Lower Carboniferous series, and may be regarded as : 


orizon at Hampstead, and also near Fredericton and elsewhere around 
border of the Carboniferous area. They are directly overlaid, a short 
ance below the section above described, by the coarse grey beds which 
form the base of the Middle Coal formation. Their relations to the latter 
are better shown in a second bluff about 344 yards south from the last, 


aa 


a which the following vertical and ascending section is exposed : 


: Feet. 
Measures concealed at base of cliff................ 60 poe NX 
Lower CaRBONIFEROUS. | Gees and dark grey dolerite rock, similar to k 
A that of the above SeCtiONs.......c.scseeeecenes 20 
Mippie Carnonrrarovs. { Brownish grey shaly sandstones.....++++ 1-004 15 
Te : ; { Grey conglomerate and coarse grey grit...... 20 
; 115 
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e In a bluff, a few rods further down the stream, the following ascending fe 
section is exposed : | ae 
pe Feet. 1) East 
‘2 (i. Red sandstone and conglomerate at base ; 
FP pe phe eS IONE AECHIACO CC CHIU amen OOL 30 
Lowsr Carsonirerous. 4 2. Compact and somewhat columnar dolerite, 
the seams of which are coated with 
‘ bright red heulandite...........cceesseeseeeees 30 
Mippiz CARBONIFEROUS. { 3. Grey sandy shales, coarse grey sandstones 
8 ANG QTItS..csecssesesceencenrecerseseen cease eeuecrns 25 
as 85 


Along this portion of the stream the inclination of the beds is uniformly 
to the southward. Though not exceeding two or three degrees, it is never- 
theless sufficient to cause the gradual declension of the successive beds to 
‘and beneath the level of the river. Thus at a distance of 889 yards 
‘measured at right angles to the strike from the bluff last described, 


‘the cliffs, which are here about one hundred feet in height show only a 


“succession of grey sandstones and conglomerates from base to summit. 


cliffs along it zene and about 382 yar 
- crops of coal in the Neweastle coal district appear. ser 
In the last section above described the lower grey “heaters 3 3 
Middle Carboniferous formation are separated from the red rocks: ef 
are referred to the Lower Carboniferous formation only by beds of do! 
tic rocks, while no appreciable discordance between them in their di 
observable. ‘The felsites, however, which at other points described int 
remarks on the Lower Carboniferous formation, appear to be the highest 
+e member of that series are here wanting. From the point where the dole 
S=4 ritic rocks No. 2 of the above section, are first covered by the coarse grey 
. beds which mark the base of the Middle Coal formation, to the bridge over _ 
Newcastle River on the Emigrant Settlement road, the distance measured — 
along the stream is 3,000 yards, or in a straight line about 1,000 yards. 
The beds in this interval have never a higher dip than two or three” 
‘Limit or the degrees, while they are often nearly or quite horizontal, and the bridge 
_ barren mea« 
sures. may be taken as marking the upper limit of the barren grey measures. 
. From the-bridge the country on either side of the Newcastle Creek to” 
“ts embouchure in Grand Lake, is everywhere occupied by strata of the « 
aS coal Middle Carboniferous formation, (productive coal measures), and the coal 
croppings are quite numerous. Indeed at almost every point where irre- 
gularities of the surface or tributary streams afford facilities for working, © : 
Excavations. excavations have been made, seldom failing to disclose the existence of ‘ 
coal at moderate depths. Where the overlying deposits exceed eight or 
ten feet in thickness these openings are usually by adits driven on a slope” : 
till the coal is reached, and then following the latter nearly horizontal. — 
But when the seam is nearer the surface it is simply laid bare by strip- | 
ping. It was hoped that the positions of the openings, particularly of the 
latter kind, might throw some light on the structure of the basin in which 
the seams are supposed tolie. In this, however, we were disappointed ; — 
the thickness of the measures above the coal appearing to vary for the 
most part simply with the accidents of denudation. 
ieee ofthe The following details of the principal excavations show the character 
vations. and thickness of the measures in this coal field. The numbers attached - 
correspond with those on the map : 
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No. 1. Robert MeDonald’s.-~This opening is the first met with in_ 
descending Newcastle Creek from Emigrant Settlement road, from which 
poo NePo- it is about 360 yards distant. 
Feet inches 


Coal, partly covered by Water.....sesceesssess 3 
Coal. shale:..0.. cio aces tee eens 2 
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oe 1, and on the orp or right bank of the stream. — 


, Feet. ae 
 shaly COR ges wesemenhs dudercuss ce arscbia sh centhundctemiax vO 0" 


PPR Pe a ee eee eee eee 

SHIM VRC Od leetersanentatt recess sccee SeBOTRE semen et a 

GECY CLAY vevves.scet vbewevineies iettvstsees Geeiresyee OOF & ie 
Gal softened by vreathering.. peta bege 8 re 
Coal shale... ee aoe. 0 meh: 
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z Eston ten feet ae the level of the stream, while those in Nos. 1”, 
| 2 were at and below that level. This may, perhaps, arise from a 
slight eastward inclination of the beds, which, however, is not apparent, 

rit may be caused by a fault; otherwise it would seem that there is 
nore than one coal seam in this locality—a view which is supported by 
he marked differences in the thickness and character of the strata at the 
two first described out-crops. At No. 8, the coal-bed, the thickness of 
which we could. not ascertain, is covered by ten feet of concealed mea- 
sures, above which are ten feet of grey sandstones and six feet of gravel. 
~ No. 4. Here, on a small brook about 1,400 yards 8. 10° W. from sae 
No. 3, and six feet above the level of Newcastle Creek, there are several 
openings from which a considerable quantity of coal has been removed. 
These openings are now abandoned, and no observations could be made on 
e character of the measures. 
-* No. 5. Stone’s.—This is on the creek, not far from No. 4, and has also Stone's. 
been extensively worked, but like the latter is now abandoned. 
No.6. Kennedy’s.—This is also on the bank of the creek, about three- Kennedy's. 
quarters of a mile south of No.5. In both No. 5 and No. 6, the coal 
is of good quality. There are other openings along the Newcastle 
Creek, between No. 6 and Yeoman’s Post Office in Neweastle Settlement. 
In the northern part of the settlement there are several openings, the 
most important of which is 

No.7, John Yeoman’s.—This, however, was closed at the time of our John sg 
visit, oe we are therefore without particulars. 


hori side | val 

‘one foot - falling hs a eee gas. The thickness of ¢ ! 

& 4 easterly of these pene is said to kaa one foot ~ sigh te 

- ~ This is Seas 

No. 8, Coakley and Kennedy's. D3 

Vo. 9, MacMahon’s.—This is to the westward of No. 8, ay was the 
one hottie worked at the time of our visit. It shews: 


Coal, including a six-inch parting...............2 feet 6 inches. 
A better view of the measures is exposed at poe 


No. 10, O’Leary’s.—This is about 293 yards from No. 9, and exposes 
the following ascending section : 4 


Feet. Inches.” 


Fire clay, thickness not known, but exposed for............ 4 0 

; Coal, of good quality......:-s2+ cereseeeeeeeerseeeseeee aakaassaners 05-8 
; SBALCS. ccoonsccecssincbennacdeccens coneessnresnesavancnccesnns Seceexantsant Ole u 

° Coal, of which Sera inches iS QOOd.....-seceeeseeeeeseeeeee eI 4 

Blue shale from... tesa th coeec ase a ae ee OE 0 


Along the road connecting the settlements of Neignantta and New Zion, 
there are numerous other openings, some of which are still being worked. 
Of these the two following are the most important : 

PeterMeKken- Vo. 11, Peter McKenzie’s.—This is about 1,600 yards west from No. 10. 
ae The coal is stripped by the removal of about six feet of soil, and is said to. 
Goal one foot be rather more than one foot four inches thick. As the trench was full of 
- four inches. 
water no measurements could be made. 
John May- No. 12, John Maynard’s.—There are a number of openings here, most 
Mnard’s. 
. of them aonuaied but one of which shows the following ascending section: 


Be Feet Inches. | 
text ODT res atta pene iosanane.torsten sage ane este eet eee OLB q 


a TUNES Claires an; pacpacssssanaeaanvanaqecatt caneacumencetasemmeeianens soaacektacathenh ot 0 to 6 ft. 

‘ BIRCIS CONST SO sass. canon sabalincesteann aun eehlstes tune eemenascne cesses 0 2 
Coal, with pyritous bands: at top and omen shaly below 1 10 to 2ft3 in. 
Yellow. Clavivermcathacesseusrekhessachomnncerachasaeeeaceenenentnneee venpact 6 0 
Chocolate-colored AGL A Veen <casecsecaccusss+aivccteussvamnmecnnats seveetewsnataes 4 0 


The coal from this opening is that generally employed for blacksmith’s 
use. The seam dips H. 10° S. < 29-89. 

A second and scarcely less interesting series of openings has been 
made a few miles further south, in the vicinity of Grand Lake, and 
contiguous to the road from the mouth of Newcastle Creek to that of 
Little River. Of these the following are the most important :— 
McMahon’s, No. 13. MacMahon’s. This is near the steamboat wharf.—The coal 


mear the steam- 
boat wharf. 


tern ere is a low ane: causing it rt rise ae 
et above its general level, while just beyond this bend the seam is 
Qt tly cut off, as if by a fault, and is replaced by clay. The coal is 
variety locally designated fine or still water boaks it is much sa 
n, but is well adapted for forge purposes. ~ | mes 
bout 340 yards west from No. 13, there are several more openings, Other openings 
> walls of which have fallen i in. One of these is a level, about twelve 


. 14. Leonard Akerly’s.—This,is a little to the westward of No. 13.1 Leonard 
he fle has been exposed by the rémoval of about three feet of chocolate-“°""* 
jlored clay. It resembles in character that from No. 18, but the thickness i 
of the seam is reduced to about one foot four inches. Further west about re 
177 yards, coal, probably the same seam, is again exposed, shewing 
thickness of one foot six inches. It is underlaid by fire clay and cove- coal seam, one 
ed by about three feet of yellow clay, with irregular pockets and thin foot sic Ine og 
seams of coal near the top, and succeeded by three feet of chocolate-colored 
clay and soil. The seam dips slightly to the north-west, in which direction, 
at a distance of about one hundred feet, it sinks to nine feet below the 
surface, and has been worked by a level. 
of Wo. 15. George Morrison’s.—This opening presents the following ascen- George Morri- 
ding section : ‘ 


Feet. Inches. , 


EEO A Wie menoserntopwaissseaciaesssks)<entanasace 2 0 
ie Coal of good quality (blacksmith’s).. 1 6 to 1:8 
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- The surface of the lower seam at this crop is slightly undulating, sinking 
a alittle to the westward where the upper or six-inch seam comes in. The 
Jatter appears to occupy a position similar to that of the upper seam in 
Akerly’s opening, No. 14, and it is similarly broken and irregular. On 
its eastern extension, it Geass thinner and gradually disappears. In 
‘another opening, Richard Rogers’, close to No. 15, the measures are much ones 
the same, except that the upper seam is less on defined, being repre- opening. 
‘sented only by several thin coaly layers mixed with shale, and covered by ~ 
‘about three feet of sand and earth. 

Throughout the district bordering the Little River road, out-crops of 


an s do occur are of the ordinary grey sands! 

nearly if not quite horizontal. In approaching Littl 

from the eastward, these are partly covered and concealec by ~ 

2a red sandstones, which are probably of the Upper coal formation 

Be Flower’s Cove and Little River, the grey beds again appear, being | 

— gontal flaggy sandstones of an olive-grey color, and much staine A 

‘Abandoned decomposing pyrites. Coal has been removed at several points here. ° 

Seep openings are, however, now abandoned, and we could procure no details 

of the character of the measures. : a 

Beyond Little River no out-crops of coal so far as we are aware have 

yet been observed, the grey beds being in this direction mostly covere d 

and concealed by the purple and reddish beds of the Upper coal formation 

= In addition to the above openings there are a few others on Back Coal 

Goal seams on Mine Brook, a small stream flowing into the Newcastle River, nearly mid- 

aes ene. way between Grand Lake and Newcastle Settlement. In these, two seams. 

are exposed, the lower of which has a thickness of eighteen inches, while 

the upper is eight inches; the intervening rock is a blue, flaggy shale, 

containing numerous remains of ferns. Beneath the lower seam, which 

Pyritous fire. i8 covered by from twenty-five to thirty feet of earth, is a thick bed of 

ee pyritous white fire-clay, the whole rising in a direction a little south of west 

about 6 inches in twenty fect. These openings are indicated upon the 

map as No. 16. . j 

Salmon River.—The section of the coal measures afforded by Salmon 

River are altogether less instructive and less important than those of 

Newcastle Creek. The exposures along its banks are much fewer and the 

coal crops less frequent. There are, however, several out-crops from 

which considerable quantities of coal have been removed, and it was from: 

First coal near the mouth of this stream that the first coal found in New Brunswick 

Brunswick 200 was mined by the French, nearly two centuries ago. It is here also that 

Be thé boring for coal was made in 1837. | 

me The principal coal crops are those about Iron-bound Cove and pear 

McDonald’s Landing. At the first named point there are three openings; 

Opening near two of them are on James H. Hazelwood’s land and close to what is 
ing.” known as Francis Landing. . 

Coal seams | The coal in one of these openings is fifteen and one half inches 

half inches, and thick, and is about one and a-half feet above low water; while at the 
one foot eight ° : 

inches, second, about twenty rods north-westward from the last, its thickness is 

one foot eight inches, and it is several feet above the same level. At the 

third opening, on Widow Arbuckle’s land adjoining, the seam is as much ag 

twelve feet above low water. The difference is probably due to faults. 

as the strata exposed upon the adjacent shore of the cove, which are coarse 


grey sandstones with much false bedding, do not show any appreciable 


Lit, we could procure. no further eee Seti an yey 
n ascending Salmon River from this point to the junction of Lake © 
beyond which our observations have not extended, the only rocks — 
et with were grey sandstones usually in nearly horizontal beds, but some- 
mes, as at MacDonald’s Landing, having a south-easterly dip of about oe 
Most of the country intersected by this river is low and flat, and eh 
sively covered with sand, and showing few rock exposures. The same 
also true to a great extent of that on either side of the Gaspereau 
er which up to Evan Burpee’s, a distance of about nine miles above its 
nfluence with Salmon River, shows along its banks only low bluffs of 
coarse grey sandstone and conglomerate. These beds are largely made 
up of small quartz pebbles, and appear to correspond with the barren grey 
beds on the upper part of Newcastle Creek, described page 199. Between 
ewcastle River and Salmon River, there are but few points at which the ee 
ck formations are exposed to view, and such out-crops as do occur, are 
for the most part those of the soft red and purple beds, which appear to 
belong to the Upper coal formation. Some out-crops of the latter may be 
seen a little east of Newcastle Creek, not far from where it is crossed by 
the road to Emigrant Settlement, as well as in the Middle Land Settle. 
ment, Iron-bound Cove, and Salmon Creek Settlement; but it is in the 
latter, or rather along the course of Salmon Creek itself, that the best 
‘exposures are to be seen. 
- This stream, which empties into Salmon River about three miles below 
the mouth of the Gaspereau, takes its rise by two principal branches not 
wery remote from each other, in the central part of the*parish of North- 
field. : 
It is upon the North Branch that the more interesting exposures are to Fie 
be seen, including towards its head, where the stream again forks, a small #4 
out-crop of coal. The latter oceurs upon the Little West Branch, west of Coal on the 
‘its junction with the main stream of the North Branch, and presents the Branch. 
following ascending section: 


Coal and coal shale, partly covered 


DY Water ....-ssccseecersrenceseeeecorerees about 1 foot E 
Fire CLAY .c.ssseeeceererececrecstsoeesnecee ees ME sein, 
Shale......ccsssoseoessscosecectensecreneroaeses (3 feet 
GAVEL]......0cccccarserecsereescsvercesevesoes i 5 
Stratified brownloam, with pebbles “ 10 “ 


About two and a-half miles up the North Branch is another crop, not rourteen-inch 4 
isited by us, in which the seam is about fourteen inches thick, of good pa 
quality, with a one inch parting of coal shale. 

On both these branches the rocks are grey, rather coarse and somewhat 


Fossil plants. 


Section on « 


“ Note b 
fossil 


oAT02 E, < 29, 
passes from Sunbury county into Queen’s county, ‘similar 

~ exposed along its banks in bluffs from ten to forty or fifty feet i 
_ being as before nearly flat, but usually with a low south-east dip, W 


‘sandstones which make the mass of the bluffs. Though not exposed upo 


Salmon Creek. 


‘From this. eit to where the Ae, 


sometimes rises to 6° or 8°. On the land of John Best a bed several 
thick of soft bluish shale overlying a bed of fire-clay appears beneath 


the surface a bed of coal may be looked for here. 440 yards below th 
bridge, at the forks’ of the stream, there is also a low bluff of purple sand- 
stone, apparently of the Upper Coal formation. The rocks which we 
think to be of this age are, however, better seen in the lower part of th 
stream, 7. e., between the county boundary and the point where the Nort 
and South Branches unite in Salmon Creek, and along the course of th 
latter. The transition from the grey to the red and purple beds is an 
abrupt one, being marked only by,a narrow depression filled with vi 


and which probably indicates the line of a fault. Just below this 
depression, where the bank is some thirty feet in height, the rocks at it 
base are soft purple-grey sandstones, and thin papery but somewhat sandy 
shales, which are nearly horizontal. The shales contain in considerable 
numbers fragments of Calamites and Cordaites and more rarely a he 
the latter being also but imperfectly preserved. } 

About two miles lower down a better view of similar strata may be seen 
on the main Salmon Creek, where a bluff about forty feet high exhibits 
the following ascending section: 


Ft. 
Purple sandg¢Oness.csncacensnureccccrsvaseentascces 3 
Purplerubbly- Shale cscs .csesnec-ccasscascateresses 4 
Fine papery purple shale..........ccssssescceeees 3 
Purplemedssandstouor-s.-ct-g.ecarcceseresstcreace 6 


Purple shale, with thin beds of sandstone... 20 


The shales contain numerous remains of Cordaites and Calamites, while 
on the surface of the sandstone large fronds of ferns may sometimes be 
found, but usually in-a poor state of preservation. 

These fossil plants have been submitted to Principal Dawson, ah has 
furnished the following note upon them : 

“The plants from Salmon Creek and Cork Settlement, and a fossil 


Dageen on ‘helabelled ‘from the grey conglomerates’ at Douglas Bites! have ¢ 


decided Upper Coal formation aspect. It is very possible therefore that 
the productive coal measures may underlie the beds containing them 
In Nova Scotia such plants often occur several hundreds of feet above the 
highest workable coals, but as in New Brunswick, the whole formatior 


7 qo5n Eseier 
f nee ‘that aro "determinable arranging, aay i : 


ts an ~ Salmon Creek, 3 


umites dubius, Artis. Cordaites simplex. Dawson. — 
ethopteris nervosa, Goeppert. . . , 


europteris Loshtt, Brongn. 

Pecopteris oreoptercides, Brongn. (or “isle. Lepidodendron. 
europterts, a species of which I have specimens from Grand Lake, 
; from Sydwey, Cape Breton, and possibly new; but I hake. not ei 
ficient material for its description. fe es 


ork Settlement. 


P Annularia ‘sphenophylloides, Zenker. Wie 
A longifolia, Brongn. 


Douglas Harbor. 

Dadoxylan materiarium Dawson, labelled ‘ from grey conglomerate.’ 

_ Dadoxylon Acadianum, Dawson. The first of these species is charac- 
ristic of the Upper Coal formation, the second of the Middle Coal forma- 
ion and Millstone grit. . 

- Ferris Cove. eae toe 


_Calamites Cistit, Brongn. : i 
— Cordaites, borassifolia, Corda, specimens not. well preserved. 
Clones. 


* Cordaites, borassifolia, Corda. 
SE 


Jemseg. 


Ze - Lepidophlois (not determinable). 


i Coal Creek.—The interest which attaches to this stream arises from the 

numerous coal-openings along its banks, but chiefly from the information pysaence of the 
which it gives as to the probable shallowness here of the productive coal thinness ofthe, 
formations in this district. The openings are entirely confined to the lower ™°*""*: 
portion of the stream, the first being about one and a-half miles, and the last ee 
about three miles above the bridge, at its mouth. They are evidently all in 4g 
the same seam,{the strata which form bluffs along the creeks have a slight 3 
mclination to the northward, just sufficient to free the levels of water ; 
and consist, as far as could be seen, of a soft blue shale, crumbling 
readily on exposure, which is capped by about ten feet of soft grey and 


postly thin-bedded sandstones, the shales being those from which most of 


Mines worked _ 


forty years ago. 


Devonian rocks. 


upon the coal by the United States Government. A few years si 
operations were again renewed by different parties, and considerable qr 
tities of coal removed. It was here, also, that the ninety-six feet bo: 
already mentioned was made in 1869, since when no further efforts h 
been made to develop the coal-seams, and the levels have for the m 
part fallen in. The only point at which a good view of the strata in t. 
vicinity could be obtained was on the farm of William Hayes, four miles 
above the bridge, at the mouth of the stream. A bluff here shows the 
following ascending section : 


Feet. Inches. — 
Blue shale, of unknown thickness, being mostly beneath the 
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Grey shale, apparently about 20 feet in thickness, but partly 
concealed towards the top, where it is followed by a thin 
bed of coal. This is also partly concealed, but where 
uncovered shows a thickness of about 8 inches—thickness 


OP SWHOLG.c.-. jeseaesaansterercessvunaensseeonitage ales tahetaseee eee 20 «8 
Gre yi shale 20-5 cacceequastendentyenea ence ieee tena 1250 
Grey sandstone to. top Of Cliffs... .<...s0..cs0escerensececseveuee about 8 0 
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The above beds have a scarcely perceptible inclination to the eastward. 
About three miles up the stream there is another exposure of similar sand- 
stone forming a second bluff, but here these nearly horizontal beds may 
be seen to rest upon beds of bluish-grey and purplish-grey micaceous 
slates, which are exposed in irregular ridges by the partial removal of the 
overlying strata, and dip 8. 70° E.< 70°. These rocks are the first of a 
succession of similar beds, embracing argillites of various shades, together 
with considerable masses of hard grey sandstone, which are exposed, at 
short intervals, for a distance of seven miles at least along the course of 
the stream. They are eften spangled with scales of mica, and at some 
points are charged with pyrites, or much stained with oxide of iron. In 
these as in their other features they resemble the argillites met with on the 
St. John River, in portions of Hampstead and Enniskillen, and which, as 
elsewhere shown (Report of Progress, 1871, page 197), are probably ‘of 
Devonian age. The occurrence of such strata at this point, in the very 
heart of the coal-basin and over so extensive an area; is very significant, 
and, as will readily be seen, has an important bearing upon all questions 


. f Gra’ | Lake wh ere the Pats are ae to view, ein occa: rata aay 
nally ‘the rise into bluffs, ,and show sections of considerable interest. Ores ae 


( 


7 beds oF ak Beodustive or Middle Coal farmation to the red and 
rple beds, supposed to represent the Upper or Newer Coal formation. 
relations may be well seen a and near Seypher” s' Cove on the Bose 


iver. It has alvendy been observed (page 204) that near the cat Soypher's se 

and Butler’s” 

he ‘purplish-red sandstones may be seen resting on the nearly horizontal ¢ Coves. 
sandstones of the Middle Coal formation; with this exception, 
the latter are the only rocks met with along this shore of the lake to the 
head of its north-east arm. In the opposite direction they also appear to 
e the surface rocks for some distance, but, the shore being low, few 
ee pooures are to be seen until Scypher’s Cove is approached. Just east 
f the latter is another and smaller indentation, Butler’s Cove; and 


otween the two coves we find the following ascending section: sat 


. Grey sandstones, like those of the coal measures, rather coarse and pebbly, Recon ha 
5 and containing sigillaria and other large prostrate trunks of trees, some section of strata.” 
of which are 15 feet and more in length. There is much false eae : 
and the stratification is obscure. - 


=. Measures concealed for 382 yards in a westerly direction, then an exposure of 
-- fine conglomerate or coarse grit of a grey color, slightly tinged with 
' green. This tint appears to be due to-the frequent occurrence of smal 
fragments of pale green slate, which with similar fragments of grey and 

Z purple colors, and a little quartz, make up the rock. These fragments J 
P may have been derived from the abrasion of Pre-Carboniferous argillites. 
Twenty-six yards eastward, the same conglomerates become purplish- 
grey, and are covered by coarse purplish grits and sandstones, which are 


a irregularly bedded, but have a slight westward inclination. Allowing to 

fA ihe conglomerate the same dip as that: of the beds mentioned below, they a 
Ee may be roughly estimated as having a thickness Of........000+..s00+ listuetemaages 3 ft.0 in- Pk? 
og, Purple sandstones like the last, but becoming in a distance of 800 yards, mea- / 
f sured along acurve changing from west to west 20° south, deep purplish- - 


red and then dark purple. The dip of the beds in the latter part being 
regular, S.30° W. < 2°. In consequence of this inclination the beds in 
ascending order sink-successively to the water level, showing in a dis- 


=) tance of 622 yards a thickness Of about.......sssecsserssssereneeresetere sees Leno eas 
‘ Pa Fa e . ° t ° act 
-. Ina similar way higher beds come succes into view as ae 
-_4. Coarse purple sandstone and conglomerate... ssaledonselsa.s nitinanekkadeineae . 12 ft. 


5. Grey gritand conglomerate, similar in ceca hoattias to No. 2,but coarser, face 
concealed for four and a-half feet at the base, but with an api thickness 
of about twenty-five feet, the upper part becoming ShAlY.swsurwseeereee 30 ft. 
P 


ressions of ciated with No. 6, which, together with 
ropa? "~pressions of Calamites and ferns, as ; well as of 
similar to those of the purple beds of Salmon Creek’ zs! 
-.__ -yations of Dr. Dawson have been given. 
The series of beds described in the foregoing section aseaunieee 
~ of about a quarter of a mile along the shore, extending quite to Scyph 
- Cove, on the eastern side of.which the grey conglomerate’ (No. 7) ap 
in low vertical bluffs; a similar conglomerate bluff bounds the cove on 
western side, the rock being coarse and crumbling, and made up mostly 
small well rounded pebbles. A little to the westward, about 382 ya 
purple beds again come into view, being rather coarse, shaly sandstones, 
overlying coarse, grey sandstones which are rusty and calcareous, 
contain impressions of plants. A succession of similar beds is then 
with ; the sandstones, which vary from grey to olive-grey in color, and 
often contain trunks of trees, frequently alternating with and sometimes 
shading into the purple beds. ‘The latter are also mostly sandstones, bu 
- Seypher’s Cove. half a mile westward of Scypher’s Cove they include and are capped b; 
a considerable thickness of soft, deep purplish-red shales. The beds alon, 
all this portion of the shore are nearly flat, or with very low undulations. 
The road which divides the upper and lower sets of grants on this side of 
the lake comes down to the shore here, and beyond it there is a curving 
beach thirteen hundred yards long, on which there are but few exposures 
of the subjacent rocks; but at its extremity they again form a conspicuous 
bluff twenty feet high. The lower five feet is composed of dark purplish- 
red sandstone, and the remainder of a rather coarse and rubbly chocolate- 
4 = colored shale. The sandstones show much false bedding, they are 
: : also very variable in texture, and often pass into conglomerates, which 
Y 
: 


are largely composed of well-rounded pebbles of chalcedonic quartz, 
Pebbles of chat With others of felsite, mica slate, etc. Similar chalcedonic pebbles are 
cedonic quartz."abyundant in the materials of the beach, and are often brightly tinted, 
recalling the beds of this substance mentioned on page 192'as occurring in 
connection with the Lower Carboniferous rocks on the south shore of 


ae ee Washademoak Lake.~ Beyond this bluff, is another long narrow beach, 
3 shutting in the basin known as the Upper Keyhole, beyond which t 
ES Grand Point, a distance of two miles, the shore is similarly low and 
3 without rock exposures. On Grand Point, which is a long narrow spi 


mostly of shifting sand, projecting half way across the lake, a few fla 
beds of grey sandstone may be seen, containing trunks of fossil. trees. 
Just beyond Grand Point is the Lower Keyhole, more commonly knowr 
as Douglas Harbor. On either side Of its narrow entrance low ridges 


a Ee ERey AG 

frag abla the latter sourecly janten 
anes Coarse beds of sandstone also occur ; both rocks © 
egularly bedded, and both contain numerous prostrate trunks Fossil tree. 
which have usually been converted into black crystalline calcite. inte b black ay 
eds also appear near the steamboat wharf, at the head of the har- bese 2k 
t are there overlaid by coarse, purple sandstones which have a 
y slight easterly inclination. 

he north and west of Douglas Harbour the country i is low and level, 
rock exposures are but rarely met with. It is probable, however, 

t most of this region is covered by the purple beds above described ; a 
0 ents of them are abundant over its surface, while ledges of similar 2552 
s occur at some points around the shores of Maquaspit and French Maquas ian 
s. Better exposures of these rocks may be seen a few miles further . 

, on Little River in Sunbury county. They occur in a bluff, and 

e bed of the river about three-quarters of a mile south of the point 

here the New Zion road crosses it, and according to Mr. Ells, who -ex- 

ined them, the beds consist of about four feet of very hard, dark purple 

U andstone, overlaid by a bed of reddish-purple shale of finer texture ; 

latter interstratified with thin beds of fine, purple sandstone, extend- 

1g up the whole face of the gliff, which is from fifty to seventy feet in 

ight. The bluffs extend along the stream for four hundred and fifty 

ds with good exposures; beyond which, to the New Zion road, but 

le can be seen. About the same distance north-east of the road is a 

cond bluff fifteen feet high ; but here the beds are grey sandstones and 
onglomerates with a southerly dip of two degrees. They contain 

umerous embedded trunks of trees. On Number Eighteen Stream, Number kight- eo: ‘ 
bout three-quarters. of a mile above the portage-road bridge, and about ists oe 
ae and a-half miles from the New Zion road, is a seam of coal apparently es 
dout fourteen inches thick. Another small seam, or a continuation of two coal-seams. bee! 
e same, also crops out at a point about four miles further up. : 
‘The highest pomt reached by Mr. Hlls.on the main stream of Little 

iver, was eight miles above New Zion bridge, where in a high bank, 

nown as Whet-stone Brow, grey coal shales, full of plant impressions, are’ 
sposed. 

On the southern side of Grand Lake, the best exposures are towards its 

estern end, and more particularly about Robertson’s and White’s Points 

1d White’s Cove. On Robertson’s Cove, the rocks are chiefly a coarse Rock om 
rey conglomerate about twelve feet in thickness, which rests, near the Cove. 
ater level, upon beds of grey sandstone; the first named rock being 

rgely made up of slaty fragments of various shades of color, together 
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-merates and sandstones may be seen along the 


in a sandy matrix, tl h which are also sce 
~ ticles, which appear chiefly to be a kaolinized fe 


Spa 
beach 
- point, and towards the outlet of the lake, and occasionally alte 
purple beds; but their relations to the latter are best seen in Robert 
Cove, a small indentation just east of Robertson’s Point. There is | 
a series of vertical bluffs about thirty feet in height, which at their 
show beds of soft purplish-red sandstone, separated by soft dark red she 
from overlying coarse greenish-grey grits and conglomerates. These ; 
similar to those of the Point, but are more pyritous and yellowish stainet 
and are further distinguished by containing three or four thin layers 
coal, from one eighth to one-quarter of an inch in thickness. Along om 
tions of the bluff, which has a length of over seven hundred yards, the gre: 
beds which are nearly horizontal, though exhibiting much false bedding ai 
some faults, appear to rest conformably upon the purple beds, into wh 
they may also be seen to graduate, but at others small angular ridges 
points of the purple beds project upwards into the grey, as though th 
latter had been deposited on their eroded surface. . 

At White’s or Ferris’ Cove, two miles east of Robertson’s, similar bed 
may again be seen, here forming bluffs about fifteen feet in height, at th 
base of which are bright purple and purplish-red beds, and above, sandstone 
and rather coarse conglomerates, which vary from grey to purplish-greyi 
color. Both here and at Robertson’s Point the grey beds are characterizec 
by a pale shade of green, and often look as if made up of granitic debris 
or the waste of such chioritic and granitoid rocks as occur at some point 
along the shores of the Long Reach of the St. John River, and which have 
been elsewhere referred to the Huronian series (Report of Progress 
1870-71, page 118). Mingled with these materials of metamorphic origin 
small pieces of unaltered sandstone are also met with, and occasionally 
small fragments of coal. 

The two sets of beds above described, ¢. e., the greenish-grey and purple 
appear to border the whole southern side of Grand Lake, at least as fai 
eastward as Cumberland Bay ; the one or the other being the most promi 
nent in accordance with slight undulations by which they have been affected 
At Wiggins Cove they are well exposed in vertical bluffs, about twenty 
five feet in height, of which the upper partis a soft rubbly chocolate-colorec 
and somewhat marly shale, the base being a flaggy sandstone, similarh 
tinted. Along the shore west of Young’s Cove they also form low bluff 
(pale purplish-grey sandstones overlying grey pebbly sandstone) and con 
tain ill-preserved remains of plants (Calamites, Cordaites and ferns ) simi. 
lar to those of Salmon Creek. : } 


The most easterly point at which they have been observed is Branscombe! 


7 the one ae from Cox’t 8 Point a the N értlaat sale are afew 
dark grey, rather fine-grained sandstones, which are somewhat Dotertiesand- 
in aspect, and may be the equivalents of the doleritic rocks which 
the Forks of Newcastle Creek constitute the highest beds of the Lower. 
rboniferous formation. The only other beds observed in this vicinity . 
epting those of the claystone ridge south of Cumberland Creek, des- 
d in connection with the Lower Carboniferous formation, page 195) — . 
emble those of the ordinary coal measures, being grey sandstone and Conglomerates 
onglomerates, the latter sometimes much stained with oxide of manganese, onsite of mane 
_ Over the region which lies immediately to the southward of Grand lok 
tis often difficult to infer the character of the subjacent strata, owing to the 
tent to which they have been covered by debris derived from the rocks 
the Upper Coal formation which lies to the northward. It would seem, 
lowever, from such observations as we have been able to make, that the 
Upper Carboniferous rocks are for the most part confined to the vicinity 
of Grand Lake, not having been met with in situ along the shores of 
= Lake, nor through the low ground separating the two, in 
eir central.and eastern portions. ‘To the westward in Cambridge, how- cambridge. 
ever, the Upper Coal formation covers a more considerable area, including 
he hills between.Ferris’ Cove and the depression of the Den Creek, as 
well as a portion of those overlooking the valley of the Jemseg. Here too, 
mnless extensively faulted, they must have a considerable thickness, seeing 
that their upper beds, which are greenish-grey conglomerates, much like 
those of the cove last mentioned, though still nearly horizontal, are at an 
elevation of fully two hundred feet above the latter. Below the mouth 
of the Jemseg, and west of the road between it and the Narrows of Washa- 
demoak Lake, the slope of the hills exhibits repeated alternations of dark 
ourplish- red to chocolate-colored slates, with grey and greenish sandstones, 
jth nearly horizontal; and both containing numerous but ill-preserved 
emains of plants. 
The depression oceupied by the Washademoak Lake and River contrasts Washademoak: 
vith that of Grand Lake in being surrounded by much higher land, while 
he depression itself is at the same time narrower and deeper; it is also 
vearer the southern border of the coal field, and in consequence the strata 
gave usually a low northward inclination, though still often nearly hori- 
ontal. They may be seen at many points both on the northern and southern 
shores of the Lake, but with the exception of the red calcareous beds at 
Belyea’s Cove,noticed on page 192 as pr obably of Lower Carboniferous ag 
e aypear to Lelong forthe most part to the Middle Carboniferous fon . 
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opening is W. 10° S.< 8°; but along the high-way near by, leading up 
- McLean’s mill, the beds his are of similar character are nearly h« 


stack in sande a well, "pee no ATR Have been made. 
ther eastward another seam of coal has been exposed upon Lon 
“near its confluence with Washademoak River. It is on the land 
Starkey, Esq., and was being proved at the time of our visit. Strata « 
sisting of about 12 feet of sandstones, overlying grey shales, with Ca 
and about one foot of impure shaly coal were exposed. The dip at: 


zontal, though with much false bedding. At the mill mentioned, wher 
they rest on chloritic rocks which have been described on page 194, a 
include a considerable mass of purple shales. 

It has been already remarked that in this portion of its distribution: th 
coal measure series appears to have often but an inconsiderable thickness 
forming indeed a mere capping to the older rocks. One instance of this ha 
just been pointed out in the case of Long Creek. A similar occurrene 
may be seen higher up on the same stream, and in the Settlement of Gos 
hen, where on the higher lands, the grey Carboniferous sandstones are th 
only beds visible, while the bed of the stream is composed of hard Pre 
Carboniferous argillites ; and again on the Canaan River, which joins th 
Washademoak at its eastern end, as well as on several of its northern am 
southern tributaries. 

Thus about three miles below the mouth of the Canaan North Fork 


the banks of the river, which are about thirty feet in height, are at th 


base composed of highly inclined Pre-Carboniferous argillites, upon the toy 
of which, but in nearly horizontal layers, are about fifteen feet of grey Car 


sierous arglllites bionitGicts sandstone, the inferior beds along the line of contact being al 


bent and flattened to the eastward, as if from the pressure of the super 
incumbent rocks. 

Mr. Ells ascended the Canaan North Fork, by aan to a distance 0 
eleven miles from its mouth. For nearly two miles up he observed Pre 
Carboniferous beds consisting of grey argillites and quartzites, the forme 
marked by darker colored bands and often containing white quartz. A 
Some points these beds rise into bluffs completely denuded of overlyin; 
deposits, but at others capped by thin beds of sandstone, which are mosth 
grey and not readily distinguished from those of the productive coa 
formation, except that they are occasionally of a pale greenish tint lik 
certain beds of the Upper Carboniferous formation. The view that the 
belong to this formation is supported by the occurrence at many points 0 
purple sandstones and shales, much like those of Grand Lake, and whiel 


b ais Th its thea Softee and just nent 
northerly exposure of the argillites above mentioned, is a bed 
which is rusty and full of large and small angular pieces of 
ist, diorite, quartz and quartzite, without evident stratification, 
looking as if poured over the subjacent rocks. This breccia may be 
er Carboniferous age. ; aes 
¢ dip of the slates on the North Fork is about N. 65° W. < 60° ; that 
¢ Carboniferous strata being very variable, but always low, dsusity 
es of only 2° or 3° and with much false bedding. Rocks similar 
» latter were also observed by us on Alward Brook, which is not laid Alwara Brook. 
on the Provincial map, but is a stream of banierable size running 
rly parallel to the North Fork, and entering the Canaan River a little 
elow the mouth of Thorn’s Brook. The beds on Alward Brook are said 
> contain a thin seam of coal, but such, if really present, must at the 
ime of our visit have been concealed beheath the water. 
The rocks exposed along the streams which enter the Washademoak 
rer on its southern side, (such as Rider’s Brook, Porcupine Brook, &c.,) 
ear to belong entirely to the Middle Coal formation, being mostly grey 
ments of a very coarse character, such as pebbly conglomerates and 
ts, often stained with oxide of manganese, but embracing also some 
r beds, such as shales and fire-clays. The occurrence of the latter ps.ooay. 
ders that of coal not improbable; but, though several of the streams . 
fhich traverse this almost wholly unsettled district were examined, none 
fas found. 
z We may conclude this review of the Carboniferous formation east of 
he St. John River by a brief referenée to a series of beds which, though 
ot within the limits to which our attention has been devoted during the 
ast season, is yet deserving of notice in connection with the question of 
oal supply, the investigation of which was the principal object of our 
abors. ‘The strata referred to occur near Dunsinane station, on the line strata near- 
f the European and North American railway, in the eastern portion of pe | 
<ing’s county. A short notice of these beds, not one, however, based 8 
pon any personal examination, together with an analysis of the associated B 
oal, was given by one of the authors in 1865 in their ‘“ Observations on 4g 
he Dealary of Southern New Brunswick,” and they were then considered 
0 be probably of Lower Carboniferous age. 
A visit to the locality, however, since made, has shown that although 
he greater part of the valley in which these beds occur is occupied by 
ocks of the age in question, yet that these are here covered by an 
uutlier of the true or productive coal measures. The ground in the 


Middle Carboniferous formation is apparent 


osures on 


_ the Nerepis 


River. 


Limestone 


‘rocks (grey sandstones and soft blue and grey shales) a alse 
associated organic remains. In the shales there are numerous a i 
served impressions of Calamites and ferns, Alethopteris inane ad 
especially abundant. af 
Some eight or ten excavations have been made, and the coal bed ich 
is believed to be the same in all, has usually a thickness of twenty i che ; 
though at some places dheliditd a one inch parting of coal shale. 
At one of the pits the rock removed is a soft red shale. Exeava 


to a depth of about sixty feet failed to show the existence ee other seam 
of coal. a 


Details of Observations in Queen’s and Sunbury Counties, West of 7 
St. John River. 


The following observations on the Middle and Upper Carbonifere 
formations embrace a description of them as seen in the region watered 
by the Oromocto River and its tributaries, and in that bordering the § 
John River in the neighbourhood of Gagetown. ‘To these are added ¢ 


few notes on portions of York county ; pas along the line of the Frey 
ericton Branch railway. 


On page 188 the Lower Carboniferous strata were described a 
extending one and a quarter miles up the principal branch of th 
Nerepis River above Summer Hill Brook. Above the last out-crops 0 
that series, the river runs through gravelly and alluvial land for ; 
distance, measured along its course, of about one mile and a quarter, an 
affords a few exposures of the grey conglomerates and grits of the barre’ 
measures. For a further distance up the stream of about one and 
quarter miles, the out-crops become more frequent, and the strata consis 
usually of coarse sandstones alternating with beds of conglomerate, of 
grey color and abounding in thoroughly rolled pebbles of white quart 
with less numerous ones of hard grey slate and sandstone. The san¢ 
stones are also grey and olive-grey in color, and become more abundai 
in ascending the stream. The measures dip at a very low angle, and bot 
sandstones and conglomerates shew much false bedding. At and aboy 
the point last described, the beds assume a different aspect, being largel 
derived from the Lower Carboniferous series. Grey and oliye-gre 
sandstones are seen to alternate here with irregular layers of congl 
merates made up of pebbles of red shale and limestone imbedded in 


matrix, which in some pla 
ee han places is a red mud, and in others is grey and mo: 
O08 


sandy. ‘The limestone pebbles contain Torch atitly sacculus, var suffiat 


dl Pee teditg in ae chice with Apa aa eee 
Carboniferous red shales. Above this, grey sandstones with 
ly preserved remains of | large coal-measure plants shew in the bed of 
stream, and the strata dip N. N. E. < 2° or 3°. Ata distance of | 
> hundred and seventy-seven yards further up, there are dark grey 
black shales lying horizontally, and enclosing Cordaites borassifolia, 
liocarpum (Sp.) ?, obscure ferns, and a carpolite (7). The same 
ds hold also a small species of Waiadites. 623 yards up the stream, a 
ove the exposure of black shales, are the out-crops of the Clones coal- Clones coal 
ms. Should coal-seams of sufficient importance to be econom-— Ee 
cally worked be found here, two natural outlets for the product of the 
mines ‘exist. One of these is to the eastward, through the valley of the 
 Otnabog, which rises within a mile or two of the Clones coal-crops, 
rosses the Gagetown road and discharges into the River St. John ; the 
utlet of the lake atthe mouth of this stream being about ten miles Groth 
Clones. The other available approach is through the valley of the 
Nerepis River, near the source of which the seams lie. From Welsford 
station, on the Western Extension of the European and North American | 
or railway, there is an easy ascent along the Nerepis valley through a 
“settled country in a north-easterly direction to the Clones coal-field; a 
distance of fourteen miles. The crops of some of the seams in this field 
_ were discovered about four years ago, but no attempt to ascertain the 
_yalue of the seams was made until the summer of 1872. Then some 
small excavations were made in the left bank of the Nerepis River (near 
“its source) just below the driving-dam, a mile and one eighth north of 
“Mr. Hugh Wilson’s house on the Upper Clones road. %. 
_ The most considerable seam exposed was found to be about three feet Mhreefeet coale e 


in thickness, and to consist of :— 
ee Feet. Inches. 
a 1 0 
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It is a coking coal of good quality, and yields a light porous coke. 
This seam may be seen ina trench cut in the bank, about twenty-five 
yards below the dam, and it is here on a level with the bed of the brook. 

The seam is separated by an inch or two of shale from a-roof of grey 
sandstone several feet in thickness; the rock beneath the coal could not 
be seen, being considerably beneath the water level. About twenty feet 
to the south of this trench, another has been made, exhibiting a seam 
which, on the edge of the bank, shows only a few inches of coal, but when 
followed a short distance into the hill becomes more compact, and attains 


‘tions were made by Dee W. 8. Hardix 
- about six feet beneath the smaller seams examined by | 
found another which he estimates at two feet or more in thickne: we 
About twenty feet up the stream, above the uppermost of the two t1 el 
ie es, a square pit was made, and the top of the three-feet seam rea 
but owing to the influx of water this opening was abandoned. A f 
excavation, made in the bed of the stream near the right bank, shewed 
existence of a considerable seam of coal, which is probably the three | 
‘seam, as it is on the line of strike of that bed. bs: 

The coal-seams exposed in these trenches. and pits furnish data fed 
rough estimate.of the direction and amount of dip of the strata. They 
incline to the north at an angle of about 18°, a dip considerably higher 
than has been observed in the strata exposed further down the brook 
and to the south-westward of the coal-crops. 

Going up the brook, from the points last described, for about fifty feet, 
indications of another seam were seen in the left bank, at the level of thel 
; pond below the gate of the driving-dam. Since Mr. Matthew’s visit to” 
ey Exploration py this place, a twelve-inch seam has been exposed here by Dr. Harding and © 
~ Dr Harding yw Mr. Andrew Corbitt. These gentlemen also had the water pumped out — 
ee of the pond at the foot of the dam, and were thus enabled to examime a _ 

second seam which was found to lie ata depth of about four or five feet 

below that last mentioned, from which it is separated by beds of grey sand- 
stone. ‘The coal isa firm and brilliant, highly bituminous variety, and the © 
bed is said to have a thickness of fourteen inches. The bottom of the hole, 
on the sides of which it appears, is filled with gravel; and as the water 

could not be kept out long enough to explore below the seam, it is not 
known whether any other seams appear here or not. From the abun- 

dance of grey shale thrown out on the bank opposite the dam, it is proba- 

ble there are soft measures below the seam. It was the breaking up of 

this seam which led to the discovery of the coal at this place. 

The relations of the coal-beds at the pond to those seen at the 
trenches and pits further down the stream is doubtful, if the dip of the 
measures seen in the latter is maintained in the intervening distance, and 
there are no faults breaking the continuity of the beds, the seams seen at 
the trenches should pass at a depth of six feet or more, beneath those visi- 
ble at the pond. Further examination, however, is necessary to prove 

Probable repe- that the latter are not the seams seen at the lower excavations, repeated 
tition ey faults, DY & fault and downthrow of the measures on the south side ; such breaks 
are of common occurrence along the south side of this coal-field. 

No other out-crops were discovered within half a mile of the dam, but 
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of 4] 3 for at site s they rest almost directly 
wated clays of Lower Carboniferous age. 
he Nerepis River, above the driving-dam where the coal appears, 
comes a small sluggish water-course, running through low land cover- 
ith drift: deposits, and it affords no exposures of the subjacent sand- 
and shales. At a distance of about two miles to the north it issues ea 
rom a low tract of land, in which both the Otnabog and the Mercereaucoaleropon 
Brooks have their sources ; the former flowing to the St. John River and ae 

, latter to the Oromocto. On both these latter. streams out-crops of phe PS 
Seas but we could not find them owing to the high water in the 

eams. Between the point where the Otnabog 1 is crossed by the Gage- 
own aa and the marshes at its mouth, it is bordered for a distance of 
ver three miles by bluffs of grey sandstone from ten to fifty feet high. 
e dip of these sandstones is usually about N, 30° E. < 10°, declining at 
‘some points to three degrees. The strata are mostly coarse and ocea- 
sionally pebbly with much false bedding, but are sometimes finer and some- 
what flagzy with thin beds of shale. 

_ Westward of the area to which the above remarks, relate, the Carbon- _ 

iferous conglomerates rise into a somewhat elevated and uneven swell of 
Jand which where it crosses the old post-road from St. John to Frederic- 
ton, presents good exposures of grey pebbly beds and grits, in the hill 
known as Stony Ridge. The pebbles here are such as may have been «stony riage.” 
derived from the slates and sandstones on the north side of the Carbonifer- 
ous area, and are like those of the conglomerate of Tweedside, Cork 
Settlement and other ridges on its northern border. Fora distance of ae: 
‘one and a-half miles from the corner of the Lower Clones road, the Be < 
northern slope of this ridge is covered with fine grey, shaly and flaggy 
sandstones of the productive coal measures, dipping northward at an angle 
‘of six degrees. Here they are crossed by the Mercereau Brook and 
extend down the course of the stream for about five miles, where they 
are covered by purple sandstone and shales, probably of the Upper Car- 
honiferous formation. The stream appears to run along the contact of 
these with the productive measures, to within a mile of the bridge near 
Mercereau’s, where it is again bordered by the grey beds of the latter. 2 
‘The measures here dip N. 20° W.<1U°. They consist of grey sandstones 
underlaid by grey and dark shales, and include a small seam of coal at 
the water level, some of which has been used in a neighbouring forge. 

Beyond the south branch of the Oromocto River the grey measures 
cover a considerable breadth, and extend up the North-west Branch be- 


a sures, Caeaboe beds of soft ee shalohia are toiaeiodl nil it 

~ manner slope northward from another ridge of conglomerate, sou 

_ of which only repetitions of these grey sandstones and conglomerates 

seen to within a mile of Shin Creek, where red sediments of the L 

Carboniferous formation rise from beneath them along the northern 

Shin Oreck, of the valley of that stream. Throughout this tract of grey rocks the b 

and Otter ~— dip northward, at angles of from two to three degrees, varying in direction 

: from N. to N. 20° W. Westward of the sources of Morancy Brook, which 

. joins the North-west Oromocto on the south side a little below Tracy’s mills, 9s 

thé grey rocks are coarser, and at Otter Brook the surface abounds with r 

blocks of grey conglomerate and sandstones, and there are exposures. of 

the latter dipping N. 20° E.<15°. In this part of the Carboniferous area 

the shales form but an insignificant part of the grey measures, and cén- 

glomerates with coarse sandstones and grits abound. Such is the condi- 

_ tion also of the rock masses of the Middle Carboniferous formation south 

of the Little and the Great Oromocto Lakes, where the measures resume 

their normal dip of about four degrees or less to the northward. From 

Otter Creek westward they form the dividing ridge between the Magagua- 

davic and Oromocto waters. The character of the beds of this formation, 

as seen to the westward and northward of the Great Oromocto Lake, has | 

been already described by Mr. Charles Robb, Report of Progress 1866- 

Hartt’s mins, 69, pp. 179-180. From the vicinity of Hartt’s mills several tongues of 

grey sandstones of the Middle Carboniferous formation extend westwardly 

along the valley of the Oromocto, and may also be traced eastward of that 

stream in out-crops along Brizzly Creek and the small streams flowing in 

an opposite direction to the River St. John. One of these crosses 

Morancy Brook about two miles south from the road, along the south side 

‘of the Oromocto. This is probably the same band as that which crosses 

| Five-inch Coal- the North-west Oromocto, below the mouth of Hardwood Creek, where it 

‘ NG contains a seam of coal of good quality about five inches thick resting on 

a bed of under-clay. Other grey sandstones of the type of those usually 

found in connection with the productive measures are exposed at the 

Junction of Lyon’s Stream with the main North-west Oromocto ; and also 

on the Yoho, above and at the mouth of Porcupine Brook. Elsewhere 

the rocks observed in the flat valley extending from Great Oromocto Lake 

Tracy’s mills down the main North-west Branch below Tracy’s mills, are purplish-red 
shales and lilac sandstones, of the Upper Carboniferous formation. 

No evidence has yet been obtained of the existence of the Upper Car- 


upied by p | 
c-red one linsoraict “ the base, which are 
be of this: series. A more southerly belt of these beds probably y 
with that in the low lands on Lyon’ s Stream, opposite Otter 
, covers the northern slope of the ridge of grey sandstones and con- 
nerates, already described as forming the divide between the valley 
North-west Branch of the Oromocto on the one hand, and Shin Pi 
and Peltoma Stream on the other. It runs out upon the North- wih 
Branch at Hartt’s mills, and the beds composing it dip northerly, at 

les of from 8° to 5°. A parallel band of grey sandstones divides it from 
another area of purplish rocks which lies along the centre of the valley — 
through which the North-west Branch flows. At several points the shales 

his area have been eroded, exposing, especially in the valley of the river 

along its banks, horizontal beds of grey thin-bedded sandstone. Similar — 

lish rocks extend along the road from Tracy’s mill, and crop out along 

the Rusagonish River. They may also be seen along the line of the Fred. 

icton Branch railway, both south and north of that stream, as well as 

in the vicinity of Fredericton itself. At Three-tree Creek, where the fos-' Three-tree 
Is, a list of which is given on page 216, Report of Progress 1871, were ~~ 

3 und, the beds are massive even-grained sandstones. At the base, where 

they rest upon the fossiliferous shales, they are of a grey color, but above 
become clouded and banded with a purplish tint, afid a few rods up the 
stream are covered by purplish-grey sandstones and sandy shales; the 
whole dipping N. 15° W.< 10°. Near Rusagonish station similar purple 

‘beds are apparently overlaid by rather coarse purplish-red conglomerate, 

with pebbles of quartz and metamorphic rocks, dipping W. 20° N.< 4°. 

' Through the district lying to the eastward of the Oromocto River, 
‘between that stream and the River St. John, the country is mostly uncleared, 

‘and there being but a few small streams, the opportunities for a oe 

of its rock formation, apart from those already mentioned, are but meagre. 
Purplish-red rocks of the Upper Carboniferous formation show, however, 
extensively along the banks of Brizzly Brook, and judging from the charac- prijay Brook. 
ter of the soil, probably also over considerable areas to the west and 

south of Gagetown. To the northward of the latter, the only beds 

observed between it and‘Swan Creek, and upon this stream for one and a gwan Creek 
half miles above the lake at its mouth, are grey grits and sandstones of 

the productive coal measures, 


| Thickness of the Middle and Upper Coal Formations. 


To determine with any degree of accuracy the thickness of the several 
groups of strata included, in New Brunswick, in the above division of 


¥ 


eee a the fe and the so eehoral sess of prominent : 
- opportunities afforded for their-study are not numerous. And such 


ie 


‘Partial view of sures as do occur along the banks of the rivers and creeks, and u 
“Hons afforded shores of the lakes, or in artificial excavations, generally afford a ve 
enc ori in partial view of the formation, while from the very variable character | 
ee the strata, even within short distances, and the exposures being separa’ 
by intervals more or less considerable, it becomes almost impossible 
determine the relations to each other of the beds exposed in the. vari 
sections. Besides the difficulty in estimating the thickness of the co: 
“pistoutty i in formation, arising from the above causes, and also from the fact that it 


thickness of | rests unconformably on all the older rocks, including the Lower Carbon 


tion,” ferous formation, and therefore, though thin in some parts, may be much 
thicker in others, it is also impossible to say to what extent the beds have 
been affected by faults which are concealed by the general flatness of the 
country and its superificial covering of drift. In the foregoing details, 
however, their general succession has been presented, so far as our obser- 
vations enable us to do so, and we may now offer such conclusions as seem. 
warranted by these data as to the probable thickness and productive 
capacity of the region*examined. The productive coal-measures not being 
separated by any well-defined line of demarcation either from the barren. 
grey beds beneath, or from the strata of the Upper Coal formation above, 
no positive or exact statement can be given of their respective thickness. 
The barren measures are marked chiefly by the more freyuent occurrence 
of coarse sediments, and especially silicious conglomerates, while the 
Upper Carboniferous formation seems to be indicated by the common. 
occurrence of purple and other brightly tinted beds. So far as we are 
. able to judge at present, the following estimate may be taken as approxi- 
Z mately correct : 


: 


% Barren grey beds.............00 Ee 200 feet 
2 Productive measures.....s....s0.se00e. 200 feet 
S85 Upper Coal formation..............00 200 feet 
Whole series Making for the whole series exclusive of the Lower Carboniferous for- 


coco mation, a total thickness of only six hundred feet. And itis to be observed 


ion so fect” that the above may be regarded as the maximum thickness of the 
different members. At several points, and apparently over considerable 
areas, if not over the entire coal-field, the thickness must be much less. 
The occurrence of such islets of older rocks as that on the upper part of ~ 


Coal Creek in the very centre of the coal basin, and again on the Canaan. 


that they ‘have ‘suffered Siete joondabions “That a See 
‘of erosion by glacial and atmospheric agencies has affected this Probable 
mt of de- 

common with other portions of the Province is certain; but ag ™¥dation. — 
ta which, both lithologically and in the species of plants stich they. 
tain, , correspond to those of the Upper Coal formation, are widely spread 
the region, it may be doubted whether such erosion has anywhere re- 
d much of the Middle or Productive Coal series. The coal measures as 
eady stated lie unconformably on all the pre-existing formations, including Uneontormity 
e Lower Carboniferous series, and as these islets of older rocks repre- Se ae 
mt ‘the summits of hills or ridges, in the intervening troughs or hollows, tions. 
1e coal measures may occasionally have attained a much greater thick— 
oss. This supposition is of course possible, still when the very slight © 
clination of the Lower Carboniferous strata, not only around the border 
the basin, but also over its interior on Newcastle Creek is considered, 

e cannot but think that the facts, so far as they are known, are unfavour- 
be to the view that the coal formation has a greater thickness in 
ny part of the area than that above given, or that extensive seams of Improbability 


oal are likely to be found beneath those which are now being worked conbscams 


t Grand Lake and elsewhere. say pepe 
While, however, our observations of the past year are certainly opposed 

y any opinion which would assign a great thickness to the coal formation 

ithin the region examined by us, or even to a belief in the occurrence of 

orkable seams beneath that which has been so long known and removed 

ear the surface in the Grand Lake district, it should not be forgotten 

at the area over which the surface seam may be presumed to extend 

‘itself a large one, and that, even supposing the thickness of the seam to possible yiela 
» nowhere greater than is shown in the openings already made, its pos-S'Suriace seam i 

ble yield of coal, more particularly when the facility with which it may jez 

» obtained is considered, is such as to confer upon it very considerable 


jlue. The following estimates based upon our explorations of the region 


ay serve to render this more apparent. 
The total area occupied by the rocks of the Middle and Upper Carbonifer- 7.40) area of 


as formation in that portion of the Province which lies to the westward of fe Gatnons, 


1e eastern boundaries of Queen’s and Sunbury counties, (embracing the 210" *™™* 
hole of Sunbury and portions of Queen’s and York counties), and of 
hich we have personally examined the larger portion, may be approxi- 
ately estimated at 2854.6 square miles. Of this about one-third, or 952 


peare, miles is apparently covered by the coarse grey beds which form the 


- 


: a Se aaah as as Clones, oe ies: dtr 
Little River, ‘Nashwaak River, etc.) belong to the same seam as - 
. Grand Lake, though there are facts which favor such a supposition ; 


is, however, no reason to doubt that those in the neighbourhood of the 
named lake are all of the’ same seam, and that consequently the ar 


& over which it may be safely regarded as extending is a very 
aA siderable one. Thus the area of the Neweastle coal-field (adop 
_ the position of the actual coal openings as marking its limits ‘al 
‘thirty-two square miles; that of Salmon River as also about th 
two square miles; while that of Coal Creek is about forty-eight sq 
~ totatareaor Miles, making a total for the three of about one hundred and twel 
_ Coalseam. square miles. Adopting twenty inches as the average thickness of 
-coal-seam, and 79.4 lbs. as the weight of a cubic foot of coal, (the speci 
gravity being 1.27) and deducting one-fourth for the areas occupied | Dy 
Salmon River and Grand Lake, the total amount of coal within the areas 
in question would be (at the rate of 2,000 lbs. to the ton) not less ne 

— 154,948,147.2 tons. 

oT even probably Lt. is, however, to be observed that the true area of the coal-fields ir 
_ erga than question, and more particularly that of Newcastle River, is probably mucl 
larger than has been stated above ; the line which has been chosen ai 
marking its western limits really indicating only the point where the rocks 
of the Middle coal formation pass beneath those which form the highes' 
member of the Carboniferous system, and under which they could probably 
be reached at no great depth. The occurrence of a coal-seam on Little 
River in Sunbury county, having about the same position and thickness as 
Thickness of the those of Newcastle, render this supposition highly probable. Moreover 
Biv Reds, the thickness of the coal-beds at Clones does not differ very greatly fron 
ae that of the beds at Grand Lake, and it is not improbable that a large par 
St of the area occupied by the ee measures, and more particularly 
* where the Newer coal formation exists, is underlaid by the same seam 
Supposing this to be the case, and deducting one-third for the area occu 
pied by the barren measures at the base of the Middle Carboniferous for 
possible yield mation, or rendered unavailable by being covered with lakes, the possible 
som twenty  votal yield of coal from a seam of twenty inches covering the remaining 
Mones thick area would be not less than 3,510,436,357.12 tons. Setting aside, how 
ever, this supposition as confessedly based upon too imperfect data, we cal 
still hardly doubt that the area over which the principal seam of coal i 
the Grand Lake region may be reasonably supposed to extend, is at leas 


‘ea corn more 6 fally shad hetero aoe 
iefly stated i in irene part of our report, of the Sate Pc 
demi, to discover coal by boring in the Grand Lake district. The Seaver coal 
nd most important boring was that of 1837, which reached a depth *"* 
} feet, and of which a synopsis from the third report of Dr. Gesner pint boring 
Legislature of New Brunswick is given in an appendix. In the*™ #t- 
depth, coal is indicated at several levels, but at two only, in quan- 
s sufficient to be deserving of attention. The first was struck at a depth . 
y-one feet, and was one foot ten inches in thickness, being evidently es: C 
which is known as “ the surface seam ;” while the second, reported as 
ght feet of “‘ bituminous shale and coal,” was struck at the depth of 262 
et, the intervening strata being conglomerates, sandstones and shales, 
ostly grey but sometimes blue or red and marly, together with several 
ds of clay-ironstone, slate and a three feet bed of limestone. Consider- 
le uncertainty has always attached to this record of a second seam of coal, 
id the confirmation of it has been the object sought in all subsequent 
grings. ‘There is no doubt that the whole return of these borings, so far 
3 the names applied to the strata penetrated are concerned, is untrust- 
orthy and deceptive ; many of these, such as the three feet bed of lime- 
one immediately above the coal, and the beds of quartz and slate im- 
ediately below it, are not known to occur anywhere in the true coal 
easure rocks of the Province. There are, however, pebbles of such rocks 
| the coal measure conglomerates, and therefore if correctly named their 
scurrence in the boring would indicate that an horizon beneath the coal 
easures had been reached. The same remark will also apply to the 
eds of whinstone and limestone found at still lower depths, and to the 
blue slate” with which the borings terminated. It is, however, quite 
npossible, judging from such specimens of the boring as have been sub- 
itted to us, and which are mostly in the state of a fine powder, to apply 
y them any such definite names as those alluded to, while the coa 
sported as associated with them at several levels, and of which there are 
ut faint traces in the actual specimens, is only such as might readily have 
een washed from above, and have become mixed with the other materials 
the process of sinking. It is certainly remarkable that limestones, red 
hales, slates, quartz and ironstone, all of which occur in rocks linen at 
0 great distance are known to underlie the coal measures, should have 
een reported here, and tends to confirm the conclusion already arrived ; 
t from surface indications, that the coal measures in this neighborhood ‘ 
re of no great thickness. It is also worthy of note that the depth Thickness ofthe 
ssigned to the deeper bed of shale and coal, viz., 260 feet, exceeds but not great. 

Q 


The on Coal ve m ( 

Lake, and between five and six miles from that abo 
in 1866, and attaineda depth of ninety-seven feet ; but the dril ha’ 
become jammed in the hole, the work was abandoned, and has 
been renewed. It has already been stated that, ata distance of no 
than five miles from this place, the older Pre-Carboniferous slates reac 
eoaeise surface, and are exposed over a considerable area. = be 
fie noting The third boring was commenced in May, 1870, about a mile to fl 

hatte north of that of 1837, but, owing to some difficulty amongst the mem 
of the company, was carried to a depth of only 218 feet. At the depth 
ne ninety-six feet from the surface, a thin seam of impure coal, about six ine 
thick, was found ; otherwise these borings, as might be expected from thei 
proximity, corresponded. ; 
Convinced of the uncertainty attending all these operations and of th 
impossibility of reaching any definite conclusions from the study of t 
surface features of the region, I, in July last, recommended the Provine 
Government to purchase a suitable apparatus to test the question by boring 
In the first instance it was proposed to decide the matter bysinking a shal 
in the vicinity of Newcastle. The amount appropriated for the purpose b: 
the Legislature, however, was entirely inadequate to meet the cost of sink 
ing a shaft of sufficient depth; and if in the depth to which it might hay 
been carried, no seam had been reached, the question would have been ni 
nearer solution than before, whereas by boring, while the result would be 
_ less costly and equally satisfactory at any one point, the apparatus employec 
could in the event of failure, be used to test the question at any number 0 
other and widely separated localities. : 
By Duly considering these facts, the Government adopted my recommend 
BS Tinmond: ation, and has purchased an American diamond-pointed rock drill. Thi 
So Fee ed OC SS ROW 1D operation at Newcastle, and Mr. R. W. Ells has been directe: 
to superintend the work, and to carefully observe and note the character o 
the rocks penetrated. We would only remark, in conclusion, with refer 
ence to the so called “ surface-seam” and its yield of coal, that the 
Careless and careless and desultory mode of working, too generally adopted throughout 
manner of the district, is such as to greatly depreciate its value, both by increasing 
the cost of production, and by rendering the supply variable and uncertain 
No method whatever is followed, each man sinking on his own propert} 
and extracting only as much coal as he thinks proper, or as he has occa: 
sion to use, working the seam for a short time and then neglecting it 
allowing the roof to tumble in, and thus necessitating considerable expenst 
Quality of the to clear it out or to run a new level. As regards the quality of the coal 
it is not unfrequently contaminated with pyrites, and as brought to market 


- 
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sete seeeeveeees SLX Shillings per oe or less, according 
Pec Aoi. 2 sy to distance. 
ISNT TOMS i DON) 5.3 sicccsnnne-oowne Six shillings per chaldron. 
BILAL Cre ccccssesercreensesseeces-oreeee LEM CONtS per chaldron. 
1g the winter season, when the greater part of the mining is done, 
siderable quantity of coal is hauled directly to Fredericton. The - 
of blacksmiths coal, delivered’ at St. John, varies from $4.50 to 
)0 per chaldron ;* that of the “rapid coal,” preferred for household 
“being from $5 to ee 00. 


Reroute eee gr 


unt of iron is generally diffused through the strata. sees of spathic 


from one to four inches in thickness occur in the lower beds of the 
. John group, and according to Dr. Abraham Gemer, a large bed of 

matite exists on one of the upper branches of the N erepis stream, near Eger 
oot Hill on Head-line road. ee 


i 


‘The overlying Devonian 5am are also, in places, largely charged with 

athie iron intimately mingled with the argillaceous and calcareous par- Spathie iron. 

cles, of which they are to a great extent composed. The Lower Carbon. 

serous rocks partake of this metalliferous character, but the ores observed 

ere impure ochre and veins of hematiic. On Summer Hill, in Jeru- 

lem Settlement, the amygdaloid near the summit of this formangg 1S Homatite. 

ten largely charged with veins of hematite varying from half an inch to a 

ne in thickness, which traverse the rock both horizontally and vertically. 

chreous i iron is freely disseminated trough the fine soft beds of the series, 

. a number of places pro using beds o! ochreous earth, usually called mineral 

aint ; such localities occur in Peltoma, on Shin Creek and on the branches 

’ the Nerepis. : 
In the valley of Coal Creek, Queen’s county, within the limits of ee 

e Newcastle coal-field, where this stream has been described as travers- ; 

ig an area “of Pre-Carboniferous argillites, the coarse gravel forming Wee 

1e bed of the creek was atone point found to contain numerous well- 


*The chaldron is a somewhat variable measure in New Brunswick. At Grand Lake it is zs 
out twenty-eight or twenty-nine hundred weight. 


hematite were also met with ¢ on Thorn Brook, one 
taries of Canaan Reine but here ort are probably d 


strong and of good quality, but Pathe dark for finishing. There is anot 
‘out-crop of limestone near Kelly’s Stream, about a mile above the mill. 
this point the rock is red in color, like a thin bed exposed on the side o 
acon - Summer Hill Brook, near the forks of the North Clones Brook. On th 
: former brook, about two hundred yards below the Gagetown Road, ther 
, are also some beds of grey limestone five feet or more in thickness., 
- In Hibernia Settlement, thin beds of limestone have been describe d 
page 190 as occurring on the farm of James McConnicky, where they ai 
also removed and calcined in considerable quantities. The product is sai 

to be of fair, though not of the best, quality. 
The other points at which limestones have been observed, and roferredy 
in the earlier pages of this report, are the west shore of the St. Jo ob 
River, opposite Long Island, Rush Hill and Shannon Settlement, in th 
parish of Wickham, and the English Settlement in the parish of Johnstor 
In each of these localities lime has been burnt to a greater or less <4 
but only for local use, the product being inferior to that of the metam 10 
~ phic limestone so abundant nearer the coast. 4 
. Fire-clay. Fire-clays.—In describing the coal-crops of the Newcastle district, refe 
Be: - ence has been made to the beds of clay very generally associated wit 
them, and some of which are true fire-clays. As is usual in other co 
districts, the fire-clays are generally met with immediately beneath th 
seams of coal, and are to some extent indications of their presence, thoug 
sometimes they overlie them, or may even occur when the coal is altoget 
i erabsent. Their thickness in the openings examined by us varies fro 
ei afew inches to fourfeet or more. The colour ofthe clays in the Newcast 
Ne coal field is also very variable, some portions being yellowish from % 
u admixture of ochreous iron, and therefore unsuited for the manufactu: 
of fire-bricks, and others of a deep chocolate-brown color; but much 
the clay is nearly white, and apparently free from both iron and sulphu 
Considerable quantities of this clay have been removed at different tim 
and shipped to St. John, where its employment was found to be general 
satisfactory, but less attention has so far been devoted to it than its val 

would seem to justify. 


a a 
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f dykes of dolerite, into an imperfect marble. Small blocks of the 
are of considerable beauty, taking readily a fine polish, and possessing 

h chocolate or purplish-grey color. A want of firmness, however, in 
rock, and the occurrence of frequent flaws, render it difficult to obtain 

een large for economical purposes. The beds at this point 
re opened several years since by Hon. S. L. Tilley, but for the reasons 

ntioned, the quarries have been abandoned. 

Porphyries.—Some of considerable beauty are to be met with in the Propnyry. 

] south of Shin Creek, they vary from a cream color to flesh-red and 

rk greyish-purple. Some of the schistose beds connected with them are 

ndsomely banded with dark lilac and cream colored layers. 

Jasper, Chalcedony, §e.—In connection with the red sandstones and 

ales of the Lower Carboniferous formation, there are at numerous places Jasper, carne- 

egular layers and coneretionary masses of red jasper, carnelian and anand chal 

alcedony. At Lower Clones there is a fine close-grained brick-red ; 

trosilex resembling jasper, porphyritic with crystals of calcite. On the 

gre of Washademoak Lake, between Belyea’s and Taft’s Coves, lime- 

mes associated with red shales of the Lower Carboniferous formation 

ve been described as containing nodules and layers—and at one point a 

d two feet thick—of chalcedonic quartz. Much of this rock is very beau- 

al, its color varying from cream color, through pink, to a rich red, these 

ades being sometimes distributed in bands. Pebbles derived from these, 

similar beds, are common in some of the conglomerates of the coal mea- 

res, and are abundant in the beaches bordering the shores of Grand 

ke. 

Fluor.—The feldspathic rocks at the summit of the Lower Carbonife- Fiuor-spar. 

as series in Harvey Settlement contain, as first pointed out by Mr. Chas. 

bb, numerous small veins of fluor. At Lister’s mills, on the north- 

st branch of the Magaguadavic, two varieti+s of this mineral occur, viz., 

leep purple and rich emerald green; both well crystallized and asso- 

ted in veins with quartz and white calcite. In the museum of the Uni- 

rsity of New Brunswick is a specimen of nearly pure dark purple 

anular fluor from this neighbourhood, over six inches in diameter, but the 

act locality from which it was obtained is not known. 

Building Stones.—The sandstones of the coal measures are usually t00 BuildingStones. 

egularly bedded and of too coarse a character to yield good building 

terials. At some points, however, the beds are thicker and more mas- 

e, and blocks of large size are readily removed. ‘This is the case for 

tance, at Three Tree Creek, four miles east of Fredericton Junction, 

| immediately adjacent to the Fredericton Branch railway, also on 

Imon River, whence the materials for the construction of several of the 


but otherwise ie? are very 


better than granite or marble. _ 
a I have the honor to ‘be, 


Bees : aloe Sear Sir, a ¥ 
Your most obedient servant, 

+ (Signed,) L. W. BAILEY 
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eS RETURN OF BORINGS OF THE SALMON RIVER COAL MINES FROM Dr. A. 
NER'S 3np. REPORT TO THE LEGISLATURE OF NEW BRUNSWICK. 


Mesetabie s0iliecc america onde sisirieisae saeicies cee 0 | Clay ironstone. ...c sees ec ee cece eeee see teeees 

Sectionof strata Se ee ee seeess-... 62 Argillo-ferruginous limestone --.-...+.+++-- 

bored through Broken shale andclay.........-........-.... 47 | Shale, with vegetable impressions. .....-s+06 

near Salmon Shale with impressions of ferns, &c...... .... 95 | Bituminous shale and coal.......... RAN 

River. Bituminous Codk. ...0..esceevsssseeeeesces+. 1 10 | Quartz, slate, ironstone and fire clay..--.... 
Marly~-Clay= vniimoninaceatnasesacteh ene eae tan Clay ironstone......++... aso cieaunece annals 
Do dnd-shalen.qevsdocel@as earner deteenO Do with slate and quartz...... prteeeneereres 
Shales 5eoee. sree eee . 70 | Slate, shale and codd........sseseeseseereee Tf 
Shaly sandstone........ . 10] Slate, quartz and shale......... = sjaieleaanle aoe 
Sandstone (blue grit) . 32 0 | Slate, shale and iromstone.............+++.5 
Conglomerate.....,.. One . 

i: Shale (with a little coal). ty SW es) 
; Sandstone and conglomerate. ... 08 
hee aera Se Sralelstarenetets omits) : 
Shale with thin’ seams Of coal... ieee) GAO Sandy shale and slate clay... . 
Sandstone and shale........ eeeetsssecs ccleat 2 Of Ol8y SROMSUORG <r. actn anne sie Sis aeiala 
cong omersig and Ramstome. 75th fucken 10 | Wihin-stone. 224. ..[2.c5 ove es osivictensiidaetemetaes 
> Sandstone and shale.. Race shee ++. 10 | Sandstone and coal. .....sse.se-s seer essncee 

Conglomerate ...6.....0..000 Fa Nein cata ctcs 13 0 | Coarse sandstone. ............cccecessreeuce 
Sandstone (blue grit). . aa A sewwigeterele schiakate 20 | Sandstone, shale and coal....... .-.s2.s-s, 
Grey sandstomarcwanene: sane men cea tecee cee 5 0 | Clay ironstone ............ Beco cD 
Sandstone and shale,.... Sin asebaes eseve 210.) COBPBC SAB GSTONGE s,s cie.c.00 cicise sinin tsa sls ieee 
Do interstratified .-cocescesscocdvencccesees) 2 0) Bituminous shale...:) suc) so-0-e Apo aos 
Sandstone (blue grit),....... sie. niginlate oa aFehnlo ... 60 | Coarse sandstone with quartz..... NS Eset 
Sandstone, shale and _ fire- ay, ott Shintee raced (Q Shale and quartlg>imient<ehGtear ins Seem 
Dolan red wank. ism acMeee come coeciace 10") Shalé.and coal. so... jcnjosss os urine se aloe 
Slate clay and sandstone.. 0 | Hard blue shalo:we ke 


Sandy shale and Klingel . x4 


6 Coarse sandstone .......... o> «cies hisineiaisienisi 
i Soft blue shale .............. eels CBGE cea 
Sandstone (blue grit).. Ate = ee ES 4 9 Clay ironstone and sandstone.... ..... 
Sandstone with 1 inch. of C0Gl ca ul Soit chale =o... 
Conglomerstacccses horace eos 1 Coarse sandstone. 
Sandstone and shale. ............ 1 Soft blue shale..... 
Conglomerates... i.e. cacecace 4 QOOSPSE SATLESLOMEH Sie aw nals vss ep ales anes 
Shale and conglomerate. . aS ast 1 Soft shale. ..... SSN SA 
Conglomerate with a little coa 2 Sandrtone........ 
Do and sandstone....,.. 1 Soft shale...... = 
Shale...... plein Farnese slbreUhanvible 0 aims iale’injeicieis snes 2 Coarse sandstone... . 
Red marly and blue shale. . 1 Mundic (pyrites). . 


Red pene shale...... 


ores Limestone. ....... 
zed and blue sandstone... Shale and freestone ya Leste oes aha ieiertete eierete 
Sandstone (blue grit) 5 
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_ ALFRED R. 0. SELWYN, ESQ., F.G.S., 


DIRECTOR OF THE GEOLOGICAL SURVEY OF CANADA. 


FREDERICTON, 26th April, 1878. 


1 R,—In accordance with instructions received from you in November tnstructions, 

ev proceeded to Grand Lake, New Brunswick, to take charge of the 

ing operations about to be carried on there with the Diamond Drill. 

A selected by the Directors of the Company, in whose hands the Selection ofsite. 
was placed by the Government of New Brunswick, was at New- 

tle Bridge, on the slope of the hill rising southward from the New- 

ile Creek, and about eighty rods from the stream. Owing to neglect on 

part of the Drill Company in sending the drill, many parts were found 462 of time 

be wanting when it was set up, and much valuable time was lost in clnciesin the | 

ding to New York for a core lifter and solid bit, and in obtaining from ™°""™°"" 4 

John other parts of the machinery that should have been sent with the 

li at first. After some three weeks delay in waiting for the articles to 

ive from New York, we received the core lifter, and at once deter- 

ed to carry on our operations with the core bit until the solid bit 

ht come to hand. 

‘rom the broken nature of the rock at the place selected, we found Broken nature 

boring that the core lifter would not work ; the cores being so shattered °° "°°" 

to make it impossible to raise them from ie hole. From the fact also 

t the core bit would not work in soft shale and fire-clay, we were com- 

ed to suspend operations till the solid bit arrived from New York, 

ch was not till the middle of December ; and on the 19th of that month 

again commenced boring, using the solid bit. 

Jelays incident to starting the machinery, rendered our average of 

ing for the first three days only eleven feet per day; but the diffi- 

jes being got over, on the fourth day we bored thirty-two feet five 


an dgee ad the ‘ater again eaves to the aurface: we again 
with the boring to the depth of 1094 feet, when the borings | 
us. Our farther attempts at stopping the fissure partially su 
and we obtained borings: again to the depth of 124 feet. 
depth, owing probably to ate another fissure, the borings | 
- again, and several days more were spent in efforts to stop the le 
which we were again partially successful. On the 3rd January, 
Dark oily shale again obtained borings, and continued our operations to the depth 
on ee feet, when we struck a band of dark oily shale—the intervening distan 
from forty feet comprising grey sandstone of different degrees of finene 
At the depth of 162 feet the borings failed us entirely ; and we we 
compelled to lay aside the solid bit and resort to the hollow bit, for 1 
purpose of obtaining cores. By the 11th January we had reached a d 
of 170 feet 2inches, when we again attempted to use the solid bit. Fr 
the carelessness again of the Drill Company in sending the solid bit, 
found on using it that it was one eighth of an inch larger i in diameter the u 
the hollow bit, so that in resorting to its use again, it could not easil 
follow the hole previously made by nike hollow bit, and, becoming o jammed 
Diamonds two of the diamonds of the outer circle were knocked out and aes dow 
the bitand lost’ the hole. In the attempts to recover the diamonds much of the packin; 
hole "°° that had been used to stop the leaks became loosed from:the fissures by 
the frequent drawings of the rods, and falling on the bottom, it so covere 
the diamonds that it was impossible to recover them. 
Doubt existing in the minds of some of the Directors of the Compan: 
as to the oEapate being in the hole, they instructed the Engineer to pul 
in the hollow bit again, and resume boring. It was found, however, i 
attempting to bore again, that the ieinghds were on the bottom, and o 
bringing up the bit a number of the diamonds in it were found to be des 
eeaibandoned tO by their action upon those in the bottom. This necessitated th 
artes’? abandoning of the hole. 

Much of the difficulty and delay in this boring arose from an nea 
Canses of aii. Clent supply of water to keep the pump running, in order that the boring 
Gulagemetwith, Might be driven up to the surface of the holes: sis spring which we use 
having become, from the depth of the snow and the severe cold, quit 
unequal to supply the demand. Delays were also caused by the want « 
materials to repair damages on the spot; and the impossibility of commt 
nicating with Fredericton, , thirty- one miles distant, owing to the state of th 

roads, rendered it difficult to obtain them when wanted. 


ad myself pointed out this fi fact i shen, it was decided t to go on el re 
ring in a that ppt: _ The engine house and drill were moved down, 


our first aay’ aoaue. we struck a leak at fourteen feet from the sur- 
The next day was spent in packing the hole with fire- -clay—cement not 
obtainable—resulting in an apparent stoppage of the fissure, so that Fissure struc 
resumed boring on the 19th. The borings again gradually failed us, Rigs 


fr om the entire absence of the borings. The hole was then ied out, and : 
n iron pipe inserted to thé depth of seventeen feet ; but owing to the want pimcuty in 
" proper riming apparatus, it was found impossible to get it farther down. aS Eee 
orts were then made to stop the hole by filling it with cement and 
Doring over again, but owing to the poor quality of the cement employed, 
; this work was ieffectual. The Directors then resolved to finish the 
oring with the hollow or core bit. This process is necessarily slow; the 
ming of the cores in the barrel of the rods preventing the easy pas- 
age of water down, for washing away the borings, necessitating the draw- 
‘ing of the rods every few feet, for the purpose of cleaning the bit. Pieces 
of core and pebbles from conglomerate remain in the hole after drawing 
the rods, and these, as soon as the bit begins to revolve on them, tear out 
or break off the diamonds, necessitating their frequent réplacing or re-set- 
Ang. 
On the 25th of March we had reached a depth of 154 feet, and finding noptn reachea. 
Zhe wear of the bits from the loss of the diamonds to be so great, the 
: ‘Directors determined to again attempt to stop the leak by cementing the 
hole with the best quality of cement. Thinking the leak was near the top, the 
hole was cemented to the depth of only forty-five feet ; but on boring out the 
‘cement again, the leak was still found to exist. The hollow bit was again 
‘resumed on the 11th of April—much time having been lost in sending 
‘for more diamonds—and the boring continued. At the depth of 160 Large artesian =f 
spring struck Ein 
feet, a large mineral spring was struck, which, when the rods were out of the at 160 feet. 
hole, flowed over the top at the rate of about twenty gallons per minute ; but 
“when the rods were down, even with the additional water thrown over the 
hole by the full force of the pump, it could not be brought to the surface, 
showing that the fissure by which the water escaped must have been very 
large. By the sixteenth of April we had reached the depth of 1903 feet, work suspend- 
and our supply of diamonds being again completely exhausted, work had to cae 


be suspended till more could be Peden diamonds, 


0 rods or the broken nature of the.r 
Any the pieces of core, acting on one another, wear, 
it is impossible to obtain a fall section of the different s 
~~ Laie ae) pone with the eS bit, poner the pane conan 


‘Much iiss occurred in our boring from the want of suitable : 
= thus rendering the drawing of rods a very slow process ; also fi ; 


the time, as on several occasions we had to suspend operalinne til they 
could be sent from New York. : 
Had the drill been located at first in an appropriate place, much delay 
and expense would probably have been avoided, as the boring of a 500_ 
feet hole under favorable circumstances ought to require but a short 
time. 
; Owing to the opening of regular communication again between New- — 
castle Bridge and Fredericton, and the fact that cores could be as well 
examined in one place as the other, it has beendecided that, during the 

~ continuation of the boring, the cores should be sent to Fredericton for exam-— 
ination. The Engineer in charge of the drill will take care of, and label - 

each piece as it is brought up, and will send the samples to Fredericton : 
weekly ; he will also keep a daily record of the progress made, and sub- : 

mit it from time to time with the borings. 


I have the honor to he, 
Sir, 
‘ (Signed, ) Your obedient servant, 
R. W. ELLS. 


DESCRIPTION OF THE “ Dramonp Dri.” 


The drill in use in the Grand Lake boring is the so-styled “ American — 
ee diamond-pointed steamdrill,” driven by a steam engine of seven-horse 
" power, and doing its work by means of a metal bit, set in its lower surface 
hh with black diamonds. The bits are of two kinds: hollow and solid. The 
first consists of a hollow cylinder of metal, the diameter of the bore being 
about one and one-quarter inches, with ths diamonds set in the inner and 
outer edges, and distributed over the intervening surface, so as to cut a 
compiete ring in the rock, the core passing up the inside of the rods. The 
Corelifter. bit screws in to a core lifter, or hollow cylinder of metal with two steel 
slides, working in dove-tailed shelving grooves, which when the Dit is 


pel oath The oi nae are in lengths of ten and twelve feet, and 

e connected by means of screw couplings. Owing to the rush of 
ter forced down the rods for the purpose of washing away the borings, 
re is a tendency to drive the cores to the mouth of the bit where, when 
ock is soft or broken, and the cores in pieces, they are ground up. 

e pieces of core also revolving on one another wear away, so that it is 
Imost impossible to obtain a perfect section of the rock passed through. 
Phe j jamming of the cores in the core barrel also prevents the easy passage 
f the water to wash away the borings, so that the drill cannot be driven 
tits full speed ; and also renders it necessary to draw the rods very 

requently to clear the bit, thus making the rate of progress very slow. 


In the solid bit the entire lower surface is set with diamonds, so that The solid bit. 


svery part of the metal is protected from the wear of the rock. The rock 
or the entire size of the hole is ground up fine, and the borings are washed 
ip by the ascending current of water, which in its descent passes through » 
he bottom of the bit by means of four small holes; the borings being 
rought at once to the surface, any change in the rock passed through 


Ss instantly seen. As there is no occasion for drawing the rods, the pito of poring. 


progress is very rapid; the fastest speed made by us in hard grey sand- 
stone being three feet in twenty-five minutes, allowing for delays i in screw- 
mg on rods, running back gear, &c. A speed of five or six feet per hour 
should be made under favorable circumstances. ‘The solid bit, not requir- 
ing a core lifter, is screwed directly on the core barrel. 


_ The boring rods in which the bits are screwed are hollow, and a constant Rods. 


stream of water is forced down them by means of a steam pump of two- 
horse power. ‘This is necessary in order to clear away the borings as fast 
as made, as well as to keep the bits cool. The rods are driven round at 
a speed of about 600 revolutions per minute ; but, of course, this speed 
ean be regulated to suit the nature of the rock. The stream of water 
passing down the rods is driven up outside and out at the top of the hole ; 
any fissures passed through allow the water to escape, so that in boring 
with the solid bit, the sides of the hole must be perfectly tight. The 
hollow bit will not work in soft or very broken rock, since the core lifters 
‘cannot act upon the cores to lift them; and neither of the bits will 
work in sand or clay, unless very stiff, owing to the body of the ascending 
water destroying the sides of the hole. 

In running the drill, but two men are necessary—the engineer and 
fireman; the engine consumes about three barrels of coal during the 
24 hours. 


place wi 

can ha Shned for the use of the pump. 
The following is a record of the borings in the Grand 1 
Newcastle Bridge, Queen’s county, New Brunswick. _ 


j 1872. BORING Nose 2 aay oe 


December 19. Fine-grained shaly sandstone...sccccsetesccssseecscccserseee 4, 0 

Coal shale, same COml cicex caagecssnest .evoegcacas'ancabenersttaes Oke 

— i) MMe RCL OO! Aerracrtr enc ntt aioe stcertnentet tan tees ance 
Record of . *» 20 eee Do C (Sineeinrerer eroaciee roo eecenceras sa iacernerian a 
= Tae Do with pyrites (very hard). i ete 
. MSIULTVIN OUS SLAC. co. <-anenabeaessmaaaacters-acness Sitar ieee anes 0. 
2 : SOL¢d COAL, 51677 GCC SCUMM ran ccteacacets«oeceserca;neureseresenennas un 
a Bituminous shale and impure coal ........... Pra sce 
a Fine rtlays.icccstinscnsatansaearsets Gotan oa aneee ta eaeeee ae 
4 21. Fine shally sandstone,,cic-.cc=--.0:2t0%s antonstearsoateneeeaee 
% Fine coal shale.......... Beeroenamnoaantos vermpactab: nefemocen sion eases 
‘ Shale and fine clay, with iron pyrites .............cc0seceeees 2 
2 4 23. Fine-grained greenish samdstone.............sccscccnessseseeees 1 
7 Z ; Do Do with shale... me! 
- F Do Do Detnad are! eiay se 1 
si Dark, brown, and greenish shale ............... mdercdsbaaod-a0 2 
Hard grey shale, with fine clay... .icc....ssascsscsncparcaacease DB 


Fine-grained sandstone, (grey Micaceous)...........-.e0-. 6. 
Do DDO Grrosestcceteteesstteent eaastanse 5: 


Olive-green sandstone... ae lhe 
Fine-grained grey ade 3s btacons 2, 
24, Do do gmt wigsren siseecenenanene 
26. Do LQ ane eat ots eee Actieardea 10. 
27, Do do (mlicaceous).....-.<sssaeeeceee 27, i 
Do Co Rice sane RES CoB Tog EUR SHOR SU ane neko 6, 
28. Do do (MAICACEOUB)) .<....ccasnscaannese 2. : 
29. No borings... ia dvn cave vo stuecay hes ccctstellunemsenuceteeoceanaesrtenee 
30. Greenish-grey sandstone... eee Breet ne fs ; 
1873. 31, do es PBN ihe oe a 3. t 
January. 4. Grey sandstone, micaceous, with coarse bands.............. 9. ; 
6. Do do With iron pyrites..........c.s000 6. 
8. Hard, dark grey shale (oily), with thin seams of.coaly } 3 : 
matter......... sasbnicacausianapinsna ndhonet cn Ces ecacashemas . i : 
Grey coal Shale, tices tnaettco tar scars meres eee 5. ; 
9. Fine-grained grey sandstone, (Micaceous)........cceseersevers 5. é 
LQ. NG HME ee oe bannaensags Sens inbienian ens aheas aakeetea ene ee 10 a 
Fine-grained grey sandstone, (micaceous) Beats) 
170 


venlivensnialls 


Dark grey sandstone, : Ao... Pe re cee ee 


' Grey sandStOMC. eevee eevsees seer By aaeneee se aeesuaneyart pee sasifesirscac F. 
Gre yaeomplnmmoite Sissi eile retpetnrat Bs carn ecoes Ee 
“March —14. Fine grey -sandstone... .cssce ssssesseteacesessness por deeeotoeen ah 
pe Cy OTe Garrone Oy EABUSTORG.35.Fyx<anceceverodnesceresvuesis¥ chavs GatesBOe 


16. Fine grey sandstone, the last two feet eieaane fos- 18 
sils and iron pyrites... Baeeeeecesatenc en icseeeeonne A, z 


17. Grey shale (slate of Mathew) = Haver ASR Ree ea ners 6. 
ATLAVESENCS LONG,” CIICACEOUS) sexc0sedecc/ oosuee Wecnecvecsevececcces Le 
Grey shale, GIOVE _ Soin Seeiccinc ene eetea pans Mee 

_18. Grey sandstone......., 

Beer Ce VAC ONO TOM eG tea nn ema tesaeeae arrest os, re 
AeA ITO Ve RAM BOGTIC tsetse yonsotesvenacedsivece acer aarsshacecnaeancae ere 
20s) Coase CB arbz (SUG revenge tr cnnnaqvacccs c-sneessegearuiaes ares ok 
Di NSCRE CV PSIL Ope ae alcssinrriceacsasansaah saitcpan ch quispuceenotenes: kaicneetees ease 
Grey Sandstone...............2-000 eras oat aanite ais Shar Sa Bast Se ABP 3, 
22. Dark grey shale............... toepsestesebevesscess 
Fine-grained grey sandstone...... “ 
Shaly grey sandstone..........:r.c+ssccceseeees 
EE Ten een Ot reece eeencaarelacpat sic fersecpt ssantng 


24, Fine grey sandstone, Se eee and 1 pyritous, with | 
BeAMISIOL fire CLAY. cs. sever ecnsseces optnse Jorn eA 


ib 
7 
5 
Fine grey sandstone... see shia atric th 
+ 
mS 


- 
> 
. 


Fine grey sandstone (fossils A iron bytes) 
25. Coarse grey sandstone... Demersdedsacesess 

Coarse grey sandstone, with fossild ana iron Saige” band 

of conglomerate... FERRITE Anessa acted se crise neers repaseTae 

1l. Greenish grey Pandstonk very hee 
12. Do do do Gath NE 
TA, COarse BTCY QTit.....s20cererccsssnsssonereones veracoreusenonwneecresares 
15. Fime dark-grey SandstOne.........ecssececsecsereseceeevecseese snes ee ensses 
16, Grey CONGLOMETALE.......cererereceesesecsees cnvecseeettaneen a ateeecese 

Grey shale.........s..0% 


R. W. ELLS. 
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: oe COAL MINES OF THE EASTERN on SYDNEY} 
‘ OF CAPE BRETON, N.S. _ 


BY : 
MR. CHARLES ROBB C.E.; 
ADDRESSED TO 
ALFRED R. C. SELWYN, ESQ., F.GS., 


DIRECTOR OF THE GEOLOGICAL SURVEY OF CANADA. 


MontreaL, May, 1873. 


Seas aviegs in the course of last summer received instructions from 
you to continue the survey and examination of the Cape Breton Coal 
Fields, which was commenced in 1870 by the late Mr. Edward Hartley, 
and having from various circumstances, beyond my control, been prevented 
proceeding thither until the end of August, I devoted the remainder of 
the season suitable for field-work to a preliminary survey or general 
reconnaissance of the principal area occupied by the prodactive coal 
“Map and report. measures ; and to the collection of materials for an accurate topographical 

map, and for a report on the various collieries at present in operation in 

the eastern or Sydney Coal Field. 3 

In the prosecution of this work I have made many observations and 

Geological | Measurements bearing upon the geological structure of the region ; butig 
structure however useful these may be in the future, they ‘can scarcely be regarded 
as sufficiently precise or comprehensive to justify any detailed statements 

on this point upon the present occasion. 

In the preparation of a map upon a sufficiently large scale to form a 

basis for the determination of the structure of the coal field, I have availed 

myself, so far as regards the coast lines, of Admiral Bayfield’s charts, 

Maps, charts Which at Sydney Harbor and some other points I have verified in many 
madeuse of, Of the minutest details by triangulation and otherwise. For a portion of 
the coast-line, and also of the interior of the country adjacent thereto, as 

well as for the contours, and for the course of certain of the coal seams, 

I am indebted to the records—kindly lent to me by the gentlemen inter- 

ested—of elaborate surveys made by Professor J. P. Lesley, in 1862 and 

Acknowledge: 1863, for various private companies ; and by Mr. B. S. Lyman of Phila- 


ment of assis: 


tance and ‘infor- delphia, in 1865, for Marshall Bourinot, Hsq., of Sydney. I have also to 


Ynustructions. 


f is of nes F. YN, Gisbome — 
I ill, for access to maps and plans of the various properties i in 
ley are interested, and for much collateral information. 
ery instance ar advantage has been taken of surveys previously © 
rade, I have been careful to verify and connect these, and to fix the 
sitions of the various pits and works, and the crops of the principal 
s by bearings and measurements between prominent points. For 
se purposes also, and for establishing the heights at many points, I 
re made use of the plans and profiles of the Glasgow and Cape Breton 
d of the International railways, at present in operation and connecting Re 
me of the collieries with Sydney Harbor; also of the projected and sur- 
red railroad line to Louisbourg. 
This map, embracing the whole known area of the productive coal - 
easures in this district, and drawn to a scale of four inches to a mile, 
now completed, with the exception of some minor details. ; 
For reasons already stated, and in compliance with your request, I scope se pecnee 
propose to devote the Bitening report to a description of the various col-" : 
Tieries now in operation in the eastern Coal Field of Cape Breton, and to 
the economical considerations suggested in connection with the future 
‘development of this most important coal field. On these points some 
details which were collected by Mr. Hartley, and referred to in your 
Summary Report for 1870-71, will be embodied with my own obser- 
vations.” 
_ Without, therefore, on the present occasion entering into any details in 
regard to the geological structure or topographical features of the region 
of which this coal-field forms a part, I shall merely give such a slight 
sketch of these as seems to be necessary in connection with the considera- 
tion of the economic questions to be noticed in this Report. = 


GENERAL REMARKS ON THE EASTERN OR SYDNEY CoaL FIELD. 


; The land area occupied by the productive coal measures in the eastern 

or Sydney Coal Field may, so far as now known, be estimated at 200, .., ee 
square miles, being about thirty-two miles in length from north-west to Py the produc- 
south-east, by about six miles in width. It is limited on three sides by" 


the Atlantic Ocean; and towards the south-west by the out-crop of the 
subjacent Lower Carboniferous rocks. ‘This area forms the southern 


* Much information on this subject, in a popular and practical form, is contained in 
Brown’s “Coal Fields of Cape Breton,” London, 1871; Rutherford’s “ Coal Fields of Nova 
Scotia,” Newcastle-upon-Tyne, 1871; Dr. Dawson's Acadian Geology,” London, 1868 ; 
and How’s “ Mineralogy of Nova Scotia,” Halifax, 1869, 


favorable conditions and circumstances for their extraction and 
The whole coast is deeply indented by bays and channels apy 
mately. coinciding with the axes of these folds, and affording in the 
: cliffs numerous natural sections of the strata, and exposures of th 
ee harbours, SCAMS. Some of these bays also constitute excellent’ harbors, (OF 6 of 
which Sydney Harbor—situated towards the centre of the district, re 
32 among the finest and most commodious on the Atlantic coast of Ne 
_ \ America. ‘The cliffs are generally from thirty to eighty feet high, stan 
See ana. ing perpendicularly and frequently overhanging the sea ; and the count 
Sander. inland is of a gently rolling character, the highest altitudes rarely exceed- 
= ing 150 feet. vo 
Such natural advantages, combined with its highly favorable geograph - 

cal position, point to this district as probably the most important in t 
Dominion for the supply of fuel to the numerous steamers navigating t. 

Atlantic. During the few months of winter, when the more northerly 

; harbors are closed or obstructed by ice, a railway only about twenty-two 
—— Louisbourg miles in length, will connect many of the collieries with Louisbourg, which 
: is also a fine harbor, and is said to be open and safe throughout the wel 

year. ‘ : 
Aggregate The aggregate thickness of coal in workable seams outcropping on. the 
eee ans shore, and for the most part exposed in the bays and cliffs, is from forty to 

. fifty feet; the seams vary from three to nine feet in thickness ; they 
generally dip at a very low angle, and appear to be very little affected by: 
faults or disturbances. As the strata all dip seaward, much of the coal 
will be available in the sub-marine as well as in the land areas. From 
experience at one of the collieries, to be hereafter described, it has bee 1 
Sub-marine fully established, that with due caution and care these sub-marine areas: 
ae may be worked to a large extent. ; 
The coal is of the bituminous or soft variety, with comparatively little 
Character ana “iversity in the quality of the different seams; all of which yield a coal 
doa "° exceedingly well adapted for general purposes, while that of some of 
them is specially applicable to the manufacture of gas. Much of it will 
compare very favorably with the best English coal. As compared with 
the Pictou coal, regarding which very full details have been given by 
Mr. Hartley in the Report of the Geological Survey for 1869, it is 
characterized on the whole, by a greater proportion of combustible matter, 


and a smaller proportion of ash; but on the other hand it usually contains. 
a greater amount of sulphur. { 


i district at ai me visit, 
| $0. 80 of those at which works were in ‘progress and ; 
in a. condition for raising coal for the market during the 
ason- For conciseness and to facilitate comparison, I have 
such of the more prominent and alee Bs at each Tables. 


‘Ss Dironerics employed, ae total: production, and the amount of 
pital invested in works. It may be remarked, however, that from 
ous causes, none of the thirteen coal mines enumerated are at present 
rorked to their full capacity. | 

In the second table a description is given of the various seams worked, 

yses of the coal from each seam, and the depth and extent of i. 
vorkings, &e. Of the series of analyses given in the table, some were. 
lade several years ago, and are here compiled from various authentic 

records, chiefly contamed in the works referred to on page Others 

re taken from examinations more recently made, and not hitherto 

lished, but communicated to me by the proprieters of the various 
vollieries. A series of samples from twelve different collieries, collected 

oy myself last season, and believed to represent the average quality of 
he coal in each, have been submitted to Dr. B. J. Harrington, Chemist 
0 the Geological Survey, for proximate analysis ; the results of which are 

yiven in able II., while his accompanying remarks are introduced 
ag their appropriate headings in the text. 

- The details given in this Report are to be understood only as relating 
0 those seams which are actually worked on the several areas; and the 
juantities of coal stated as underlying them are only such as are estimated 
(0 exist in these worked seams. Mr. Brown, in his “* Coal Fields and Coal 
Trade of Cape Breton,” gives for most of the areas referred to in this 
Report an estimate of the total amount of coal contained in all the work- 
able seams underlying each. 

' The method of estimating the quantity of coals in the several areas is gostimation of 
18 follows: The weight of a cubic foot of water being 62-5 pounds, the eens 
average specific gravity of the coal 1-3; the number of superficial feet in 
an acre, 43,560, and the number of pounds to a gross ton, 2,240. 


Thee = = 1,580 tons per acre of one foot thickness. Allow- 


ing for irregularities, and for coal which for various reasonsis not available, 
G po tons is assumed as the contents of an acre of a one foot thick, 
R 


"Yield of the 
Sydny Mines 


from 1785-1827. 


; Seams to which 


mining opera- 
tions have bean 
confined. 


Sections of 
seams, 


‘more than 30,000 acres, which are for the most part underlaid by | 
workable seams of coal. From 1827 to the present time this co: 
-had been worked sometimes by Government, and sometimes by vari 


__ way. Mr. Richard Brown, the late manager of the General Mining 
sociation, states that the yield of coal from these mines during that pet 


the first established, but by far the most extensive and important. 
1827 these mines came under the exclusive control of the General 
Association, a London company, who now hold under lease in the 


have worked their mines regularly aud systematically, and in the m 
skilful and economical manner. From 1785 to 1827 the Sydney 


individuals and companies ; but always in a very desultory and imperf 


had been 275,000 tons; only a little more than half what ought to h 
been produced according to the area over which the workings extend 
The total quantity of coal which has been sold from these mines si 
1827 is given in Table I. 

Although other and important seams crop out within the area-owned by 
the Association, mining operations have been confined to three, known res. 
pectively as the Sydney Main seam, the Lloyd’s Cove seam, and the 
dian Cove seam. Of these the Sydney Main seam is the only one noy 
mined, and is also the one which has been by far the most extensively 
worked in past years. ; 

The following sections of the Lloyd’s Cove and Indian Cove seams are 
taken from Mr. Brown’s elaborate section of the strata at this locality. The 


former is 728 feet of vertical distance above the main seam, and the latter 
460 feet beneath it. 


Luoyp’s Cove Sram. Inpian Cover Sram. ~ 

Ft. In Ft. In. 

OLY TARR See, Vee os Vive a Nala 8 2 Coal. ome. sachets cqaskir isu heeseaeatney 0° & 

OE ERR Rohs tra ensas thot oe Ox2 SAGO sso s.cnsxssnncceosiata eee eee 0° 8 

WGBGL: =  iacnnteoak th eae eee 0 6 Goal Kucdicsndtm eee ee 4 0 

OLDE sansese'esasssieacee Geekeee ee eee 0 soll —_ 
BO enone ss cses cccteaee ee 3-6 


Total thickness.....cce.a.iesses-. 4 ONO 


Total thickness 


These seams were worked to a small extent a few years ago by the As 
sociation, about eighteen acres of the former, and ten acres of the latter 


1 of f nearly, heer character’ 
° 45’ or one in n twelve. Over an extent 


ea, iota to the Galacitinn, re somes is five feet nine inches 
Over 2, 154 acres iti is four feet thick. Of the land and sub-marine 


"Over seventy-five acres of this area the pillars have been 
while in the remaining 792 acres they are still standing. The 
ne workings have extended over seventy-four acres, with a mini- 
ickness of eighty fathoms between them and the seabottom. After 
ting the amount of coal extracted as per tabular statement, and Quantity of _ 
mained previously to- 1827, there remains of available coal in this seam a 


00 000 tons. 


Piailed statements relative to the quality of this coal, as carefully tested Quality fromuy 
ination 


sige Wy Professor Henry How of King’s College, Windsor, in and analysis 


by Professor 
How. - 


By Fast Coking. 
3.04 Total volatile matters............ 37.48 
WO Keren aacascseumaaess® 


Theoretical evaporative power 7.98 lb. 
100.00 By Slow Coking. 
Total volatile matters........... 29.70 ae 


eee eee tetas ewe ee renee tgaaneteeeees 


Coke PEL CEN. ..06..45----6 Persons» 65.82 100.00 
Theoretical evaporative power 8.45 Theoretical evaporative power 9.06 1b. : 
g Mean coke per Cent.....-.sssccceecssesnesncerseeeetnenscescseereneseescnnanenncesans 66.21 i 
Mean theoretical evaporative POWEL....sssessessesceeeetenees tee seneneaeeees 8.49 3 
ASD per CONt.....c.ccscccseernncccresence resets seseesceeseece neces serseeasereeeeeentes 4.32 - 
Sulphur per cent.. acsebat Arcee TED Sees aa 
Specific gravity of ene pcos eee Rare niatttaaaceees + aeaaseacci +esant 1.30 5 = 
Calculated weight of one cubic foot, unbroken............-s.ssecseeceree 81.10 
x if Hs Pees Care ITOK Clic aaiseanoal ss 5,c-icseeit saa niesatie’ 54.50 
Space for one ton, 2240 lb., on stowage (Economic Weight)........ 41.10 cubic feet 
CoMposITION OF ASH. 
Sarid And Clay..5......0ccnssrcercenssesoenescanserncenssensne ater secrets aeentee uatiarentibs 29.57 
Peroxide Of LrON......00..0ccernoscrorceccveneserescsarnneare cee creases cesearss sstsrsreren eens 51.33 
Alumina... Se eats Meester sole ona 8 <elnanens sgn Pe TL A cx Sn oy 
Sulphate of ee AOE NR RE PE B mire ee er RCE Roach SECS AUP 
BGA IO Se aaaiecgus ess oss veace JO ie cqucskacclake sce sesttadianeaatanw 3.08 


Bite aa 


By G. ‘Burst, Esq., MANAGER OF Hanirax ca Works “a 


Z ipnere = ‘ Gas (average of 4 tests) ton of 2240 lbs... ...8200 eubie feet. 
: WN Coke i“ ‘ LN Ele ae 8 CADRE 1295 aa of good aon 


_ Tluminating power af gas Kaverage of 6 tests)... 


coal has been held ok upwards of forty years for domestic use, an 
for steam producing by those who have employed it carefully. 

The mean theoreticalevaporative power, or number of pounds of bo 
water which should be evaporated by one pound of coal, 8.49, compa: 
very favorably with the actual power of British coals, as found 1 in the 
Navy Trials in which I assisted ; these were :— . . 


Average of 37 samples from Wales.......1.++.+1+++ 9.05 lb. 

us 17 Ly «© Neweastle.............. 8.3% Ib. 

= “ 28 a its a MCUSNILG,.c<crecnices 7.94 lb. 
Bere « esa “ Scotland «wc. see 7.70 Ib. 
iB 8 a (ts Derbyshinect-s). sesso 209 


This fact alone would always have been significant as indicating that th 
Sydney coal should prove a good steam coal ; but, since late experiment 
have shewn that, when burnt in proper furnaces, the bituminous coals hay 
been found to give no smoke, and to have an evaporative power even 
superior to that of Welsh steam-coals, itis now of the highest importance. 
It is necessary to draw attention in this connection to the resemblance of 
: the Sydney coal to those bituminous coals which gave these results, in 

containing a low percentage of ash........The Director of Naval Cons 
truction at Brest reported to the French Minister of Marine (about 1860) 
‘¢ that the steam power of Sydney coal is little inferior to that of Come 
and equals that of Newcastle coal.” 
‘‘ With respect to the amount of sulphur, I find that, after deduetin 
the harmless sulphur in the sulphate of lime of the ash, there remains bu 
1.24 per cent., or less than the average in 37 Welsh sen 28 Lancashir 
coals, which is 1.42 in both cases, and in 8 from Scotland which is 1.46 
so that this coal will compare favorably in this respect with ihexe fron 
abroad, some of which are highly esteemed for steam purposes.” 
Remarks byDr. Dr. Harrington appends the following remarks to the analysis of th 
Marringion  gample of Sydney Mines coal analyzed by him :—“A compact coal, break 
ing with a rather rough fracture. Contains a little mineral charcoal, an 
has numerous thin leaves of carbonate of lime, running at right angles t 
the bedding. It contains a good deal of visible pyrites disseminate 
through it, and gives a reddish-grey ash.” 


rs 


> shafts: are now abandoned, and one oer? 


niled } uy 
e nd shaft, ‘is still Salat, as. well as that in a ayaa fifty : 
’ thickness, aso has been left to protect the newer workings. 
and for many years back, the coal is brought to the surface by a 
called the Queen or © Pit. It is 360 feet deep and 1360 yards 
Lt heTcrop of the seam, between which and the shaft, as well as 1100 
is the dip, most of the available coal has been worked out, to an 
breadth of nearly a mile. In'this area, however, with the excep- 
f the Seventy-five acres above mentioned, nearly all the pillars 
e still standing. as 
This emery is capable ofyielding at the rate of upwards of 700 tons 
day ; at the time of my visit it was supplying 570 tons per day. Yield. 
‘connection with the Queen or C pit, which is thirteen feet in diame- 
there is a pumping shaft, eleven feet in diameter ; these are both 
ed as downcast shafts, and there is also a separate ventilating or upcast om 
aft, eight feet in diameter.. : 
he distance of underground haulage from the principal working faces Ladeneronai f 
each these pits having become so great (now upwards of three quar- pe 
ers of a mile) another set of shafts has been recently commenced 1320 
ids further to the dip, which will reach the Main seam at a depth of 6380 
eet from the surface. These shafts are called the New Winning, and are 
lesioned chiefly to command the Association’s extensive sub-marine area 
\djacent to the Sydney Mines. Unfortunately in sinking them a great 
nflux of water has been met with at the depth of 300 feet, which the 
mall steami-engines temporarily used for the work have proved inadequate 
© overcome ; and the operations have in consequence been suspended 
yntil the magnificent and powerful pumping engines, designed for the 
ermanent drainage of the mine, can be brought into action. These Engines and 
mgines, and the other machinery connected with this colliery, all of which 2ev- 
$ of the most perfect and substantial description, are the exact counter- 
art of those which have been recently erected by the General Mining 
\ssociation at the Foord Pit of the Albion Mines at Pictou, and have Bee. 
een minutely described by Mr. Hartley in his report (Geology of Canada) es 
teport of Progress 1869-70, pp. 87-89. Further recapitulation of details ee 
3, therefore, unnecessary,except to note that here the pumps are 20 inches 
astead of 18 inches in diameter. 

The machinery at the Queen Pit Colliery consists of a pumping engine 
f 150 horse-power, 50 inch cylinder and 7 feet stroke, giving 6 feet Machineryat 


2 A 7 y the Queen Pit. 
iroke on the pump, 20 inches in diameter, which makes 18 lifts per 


Railway. 


Whart, 


aS oilers, 
egg ar “There are four more ‘ready to set 
and 80 feet long. ‘There is also a winding engine, 

6 feet stroke, 35 Ibs. pressure on. ‘the boiler, or about 80 nom 
power, furnished with steam by three cylindrical boilers, 


diameter, and 25 feet long, with ess ends. In the same battery 


- similarly shaped boilers, 5 ‘feet in diameter, and 25 feet long, 


supply of the underground slope engines. The winding engine - 
nished with a 4-inch flat wire rope, working over a 10 feet 
and is capable of bringing to the surface two tubs (as the small 1 


ground cars are called) or one ton in less than a minute. 


gratings, and about aii of all the coal taken dioatly from the 
mine passes through these screens in the shape of slack, only a small 
proportion of which is saleable. : . 

During the winter, when the miners work about half time, and the coal 
18 not immediately required for shipment, it is banked. The bank usuallj 
contains about 25,000 tons. The coal is drawn by the winding. engine 
while in regular pacernan up an incline from the bank foot to shutes, b: 
which it is deposited in certain regulated proportions on the screens, along 
with the coal freshly extracted from the pit. From the effect of atmos 
pheric influences combined with extra handliug and moving, one-fourth 0 
all the bank coal is in the state of slack. 

The coal produced at this colliery is conveyed to the loading-ground 0 
wharf at North Sydney by a substantial railway, four miles in length, with 
self-acting incline at the wharf end, owned of course by the Association. 
The gauge of this railway is four feet eight and a half inches, with rail 
of 56 pounds to the yard. The road is equipped with 174 waggons, each 
capable of containing an English (Newcastle) chaldron, or fifty-thres 
hundred weight, and constructed to open at the bottom; and four loco. 
motives of 16, 17, 27, and 80 tons respectively; the Ree engines 
draw thirty cars per train, and consume altogether in this service 
about seventy tons of coal per month. : 

The wharf isirregular in shape, capable of accommodating and load 
ing eight vessels at a time, drawing from 14 to 22 £06k" of water: 
cate and safe accommodation is afforded in the harbor near the 
wharf for loading, by means of lighters, vessels of a greater draught. The 
average amount of coal which the present works and appliances are 
capable of producing and shipping may be stated to be 550 tons per 
day, or upwards of 150,000 tons per annum, which will be increased. 


n Fae repair of eae. and of all the implements required 
out the mines. The foundry engine is of 40 horse-power, with two 
lindrical boilers, 6 feet in diameter, and 30 feet long, and an auxiliary 
er, about 3 feet 6 inches in diameter, consuming in all about 
nty tons of coal per month. ~ 

NDERGKOUND Works.—The style of working which has been adopted — 
this colliery since the commencement (as in all the others in this district) 
1 hat i is well known under the name of the pillar and bord or post and 


he pillars as the seam is worked further to the dip. From the bottom of 
1e Queen Pit access is obtained to the dip workings by two slopes, diver- 
ring, although nearly on the full dip; one commanding the northern, and 
he other the southern part of the workings. These inclines or engine slopes 
ire over 1000 yards in length each, and are cut seven feet wide for three 
ets of rails, forming rail or tramways of two feet guage, with suitable 
srossing places. The rails are of wrought 1 iron, 32 pounds to the yard ; 
nd the slopes are worked by two pairs of horizontal stationery engines, 
ibout 30 horse-power each pair, supplied with steam from the boilers on 
he surface, and drawing the trains of tubs by a wire rope. The tubs or 
mall waggons used in the mine are built for the most part of sheet iron, 
though some are of wood; they contain on an average 93 cwt. each, 
ind the train usually consists of about twenty tubs. 
_ From the main slopes levels are extended on either side in a direction 
early north and south magnetic. These levels are 6 feet wide and 52 
eet high, and are also laid with a similar description of rails, over which 
he tubs are drawn by horses. The dimensions of the bords and pillars 
vave varied at different parts of the works, the size of the pillars, as 
Uready stated, having been increased as the works progressed further to 
he dip. At present the bords or working-places are 163 feet wide, driven 
m. the level and parallel to the main roads, and the pillars are left from 
30 to 40 yards long by 14 yards wide. The gate roads, 6 feet wide, 
rom the main levels to the working places, are driven about 20° off the 
rue dip, or N. 80° E. There is no regular cleat to this coal seam, but it is 
ound to work best in the direction and manner indicated. The coal is 


* This calculation is based on the assumption of a regular yield throughout the.whole 
rear. In reality the miners only work about half time in winter, and hence the produc- 
ion during the shipping season is occasionally much greater than the average. 


system ; the only modification introduced having been the enlargement oan of Work= 


os = Vancilation. —The vanenaHon of this volliry i is s effected = mes 
a furnace with 80 square feet area of grate, through which als 
~ exhaust steam from the slope engines is conveyed to the surfac 
volume of air set in motion through the workings by this furnace a 
to 28,500 cubic feet per minute. ‘The air is drawn from above th 


the queen or cage pit shaft and the pumping shaft, down the ¢: 
planes, and back through the workings, guided by proper doors ; 
- stoppings, to the furnace, from which it is discharged into the up 
shaft, used exclusively for ventilating purposes. 
So far-as I can learn no faults or Fecuiiles have been met with in. the 
_ workings ; but occasionally portions of the roof have fallen in, and ha 
caused disaster and loss of life, such portions being apparently i 
by the spreading roots of erect trees. i: 
Propuction.—The average annual production of coal for the mall t 
Production ana from Sydney Mines, for the last fifteen years, is 104,428 tons. It is largely 
exported to the Tetey States and the neighboring Provinces, chiefly for 
domestic purposes. The selling price for many years has been $2.25, 
per ton with {0 per cent. discount on orders for more than 2,500 tons. 


IT. Linean Minss. 


These mines were first opened by the General Mining Association im 
1854, upon an extensive and valuable tract of about fourteen square miless 
eden on the east by the shores of Indian Bay and Lingan Basin, and 
on the west by Sydney Harbor. This tract is underlaid throughout its 
: entire length (six miles) by several very important seams of coal, which 
= Bi ; will be found to extend in a workable condition under the sub- “marine 
4 area of ten square miles also leased by the Association. 7 

Hight workable seams have been found and proved on this area, com- 

| Forty fet o prising an aggregate thickness of not less than forty feet of good coal, 
‘besides several others which have been discovered by boring and trial 

pits, but whose precise dimensions are unknown. On the present occasion 

- I shall confine myself to a notice of only two of these seams, on which 
collieries have been established. 
The Lingan colliery is sitnated on the north shore of Indian Bay, about 
twelve miles from Sydney. The mine is opened by a slope on a seam 


as pralable for sees: Le land and sea areas of the seam in ate Quantit 
I tract may be estimated to contain 73,800,000 tons of coal, of Be 
ch, supposing seventy acres to have been partially worked over, there 
remain about 73,000,000 tons. 
the Lingan mine coal is highly esteemed ; and is specially adapted for 
manufacture of gas, for which purpose it is largely exported to Boston — 1" 
nd New York, and formerly also to Halifax; it is said to yield not less 
n 9,700 cubic feet of gas per ton. Owing to the occurrence of a 
yritous band about two inches in thickness, and fourteen inches from the Pyritows band. 
f, the coal, after being mined, has to be carefully screened and 
hand-picked Before shipment, to free it from this deleterious ingredient. 
This coal is also much esteemed for blacksmiths purposes, and for the 
quality of its coke. ' 
As regards its character as a steam coal, Professor How remarks :— 
“The ae is very low in all parts of the seam, the average of the whole Report. py Pro- 


ing only 3-06 percent. This gives great evaporative power to the coal, oe 


and hence, according to late results, it should be valuable for steam 
purposes. The mean of all my experiments gives for the theoretical 
evaporative power of the coal 9-19 Ibs. as the amount of boiling water 
which should be evaporated by one pound of coal. This is somewhat 
above the practical result, even from Welsh steam. coals, in our British 
navy steam trials, which gave the highest weight, viz., 9°05 Ibs. As it is 
now known that bituminous coal can be made to give, without smoke, 
greater heating power than Welsh steam coals, when their ash is low, a 
bituminous coal like this of Lingan assumes a new value. . . . I find 
that the average percentage of ash from fourteen analyses of North of 
England coal is 3°77, while the Lingan gives only 3:06 per cent., so that, 
in proper furnaces, it ought to prove a very good steam coal indeed.” 

_ Dr. Harrington’s remarks on the sample of coal from this mine, sub- 
mitted by me, are as follows :—‘* This is a clear, bright coal, and contains | 
a considerable quantity of mineral charcoal, but no visible pyrites. On pomarks by Dre 
account of the small amount of ash, as well as of sulphur (as compared se 
with the other coals examined), it may be considered as the best of all 
the samples of Cape Breton coal which havé been submitted to me for 


ee ben ‘ a cone ane th hee crop on te full dip of ‘the seam, 
length of 704 yards, extending about 66 yards under the sea. ‘ 
slope is laid for the most part with a double track railway, two fe 
worked by a wire rope connected with the winding engine at the 
which also raises the water from the levels below the sea to the adi 
is a high pressure engine of 40 horse-power, 28-inch cylinder, and 6 
stroke, working the pump, and two drums on one shaft. The arrangen 
are adequate to a prodaction of 300 tons a day. 5 
From the slope and bank the coal is conveyed to Lingan Hart 
distant about one mile, by a good railway, running straight, and ¥ 
“uniform, descending cas. with self-acting incline 342 yards from 
Railway. _ wharf upwards. The railway is 3 feet 64 inches gauge, laid with T rails, 
“st 35 to 65 pounds to the yard. The rolling stock consists of 100 waggons, 
carrying two tons each; and an English-made saddle-tank locomoain 
engine of 9 tons weight. 4 
The depth of water at the wharf at Lingan arson is 16 feet at low 
= and 20 feet at high, tide, but this depth has to be acquired and nie 
— Whare. by dredging, =) the hai is rather difficult of access for vessels of any 
eee considerable draught. The wharf is provided with three shutes, and im 
conjunction with the railway, as at present equipped, is capable o of 
shipping 600 tons per day, or double the present maximum productos of 
the mine. 
For harbor and wharf service a small tug-steamer and steam dredging 
__‘Tug-steamer. machine are owned by the Association and employed in connection “a 
this colliery. The tug consumes about two tons of coal per day when i 
full work. ; 
Unprreround Worxs.—These are regulated on the pillar and bord 
system, as at Sydney mines. As already noted, access is obtained to the 
hee underground works by a slope from the crop, proms with a railway, and” 
ve commanded by a stationary steam-engine at the surface. The slope is ) 
: feet wide. From it, levels 6 feet wide are extended S.E. and N.W. on 
the strike of the seam, at distances of 110, 220, 440 and 704 yards res- | 

pectively from the crop. The first and second levels are about one mile 

Workings. in length, extending to the sea; the first affording a natural drainage. 

to the mine to that depth, the slope being about midway between the sea 
and the end of the level. The coal to the rise of the first level, and that 
between the first and second levels, has been for the most part worked 
out; in the other workings the pillars are still left standing, The dimen- 


E | Piles with roadie ane 16 ae per 
- The tellior of tubs at present in use is seventy; capacity half a o 
ch. Six of these are hoisted at once with a single rope, and eight — 

when worked with two ropes; the average number drawn to the 
ace per day is 700. In the pillar worked? the slack is left in the 

e in the rooms it is brought to the surface. I may here remark that, 

ugh the svorkings have been extended some distance under the sea, 

e is no difficulty in draining the mine. ‘Two pumps, 8 inches and 6 

s in diameter respectively, with 4 feet stroke and 16 strokes per 
unute, fixed in the lower levels, and worked by the stationary engine at 
e pit head, are found amply sufficient to keep the mine clear of water. Drainage. 
hat portion of the workings belonging to the sub-marine area accumulates 
aly one ton of water per day; an important fact with reference to the 
racticability of working such areas. 

‘ Ventilation.—There is very little gas in this mine except in the deep 

workings, and by simple precautions all danger from this source is obviated. 

air passes down the engine incline and through the workings, and 
turns by an upeast slope, about 40 or 50 yards to the north, commanded Ventilation. 

yy a furnace with about 30 feet of grate surface, discharging by a shaft 27 
et deep, and chimney, 32 feet high and 9 feet square. The average — 

jantity of air set in motion through the mine is 15,500 cubic feet per 


- Propvuction.—The average annual production of coal at this mine 

during the last fifteen years has been 29,744 tons; but it is capable, even 

with the present appliances, of supplying three times that amount if ee eS. 
required. In the fall of 1866, not less than 8,000 tons were shipped in 

me month. The selling price has hitherto CRE $1.75 per ton, or fifty 

sents: less than the Sydney coal. 


i BaRRASOIs AND BripGEPorT MIngzs. 

Although this Report is intended to refer only to such collieries as 

vere actually in operation at the time of my visit, I may here give a 

wief notice of two other localities where operations have been carried 

m by the General Mining Association, but which are at present sus- 

‘ended. ‘The first of these is the Barrasois Mine, opened on the Lingan Barrasois mine. 
ract, close to the sea shore, and two miles west from Lingan mine, on a 

eam overlying the Lingan main seam by 457 feet vertical thickness. 

[nese workings were instituted for the purpose of securing possession of 

me of the five square miles sea areas connected with the Lingan tract. 


— fom 
Brown’s 


Re ae Breton.” 


Thickness of 
‘ othe seam. 


Railway. 


Quality of the 
Bridgeport 
coal. 


yards in a direction somewhat to the north ‘ue dip, 


: eighty-eight yards to the east, and forty-four yards to the we 


2 Goal Fielde of p. 85:—‘ A level was driven from the SukeroD along the strike of tl 


a ; a 


reach — sea ane ihe shortest distance ; and levels hay 


slope, to win the sea area only. ‘The coal is of excellent 
adapted for domestic purposes—but little of it has been 
record seems to have been kept as to quantity or disposal. = 

The General Mining Association have also worked to some extent 
their Bridgeport tract of two square miles, situated on the south s 
of Indian Bay. This mine was in operation for twelve years 
in 1842, when it was abandoned, owing to the reduction in 
- demand, and want of facilities for shippmg. The following brief descr 
tion of these works is from Mr. Brown’s ‘“‘ Coal Fields of Cape Bream 


seam, now known as the “Phelan seam.” As the level orooeede i 
the southward pits were sunk at intervals of about a quarter of a mile 
from which the coal was raised by horse gins. At the face of the cliff th 
seam consisted of an upper bed, three feet in thickness, and a lowe 
bed, five feet three inches in thickness, separated by a four-inch layer 
of shale; but, as the level advanced, the layer of shale gradually in 
creased, until, at the distance of half a mile from the shore, it attaines 
a thickness of 28 feet.. Beyond this point it rapidly declined, and, a 
a trial bore-hole, 8300 yards to the dip of the level, it was found to be 
only fourteen inches thick, the upper bed of coal being three feet si 

inches, and the lower six feet in thickness. In the first instance the 
coal was brought out of the level and boated off to vessels at anchor it 
the open bay; but in 1838 a light railway, two miles in length, was lai 
from the pit along the sand beach to the harbor, which was adapted onl} 
for vessels SABRE 11 feet of water when loaded. The Bridgeport i 
a good domestic fuel, but not equal to the Sydney coal; on the othe: 
hand it is more valuable as a gas coal, yielding nearly 10,000 cubic fee 
of gas per ton. Its constituents by analysis are : 


Wolatiie Matters oO SS ho dee, bee, eri eo 
PixedsCarbonec\ 2. ies. tach: eae sole 
AsgTpta Net os a Coa isa. ain imate 

100:00 


This is a very valuable tract, as it is underlaid not only by the sear 
referred to, but by others of great importance, particularly the Ross seam 
to be hereafter noticed, lying at a vertical depth of 210 feet below th 


( e estimated at 12. 600, 000 en, and the total 1 quan 
dq nd sold at 156 000 tons. 


Ut. Victorta Mine. 


is mine was established in 1867 to work a sub marine area of 
square miles on the east side of Sydney Harbor, access to which 
p tained from the west end of the Lingan tract of the General 
ing Association, where within a breadth not exceeding one mile, 
asured at right angles to the strike, probably all the coal seams 
‘the district, with an aggregate thickness of over fifty feet of coal, crop 
in the cliffs, dipping to the north at an angle of about 40°. These Nanranod aa 
ave been fully described by Dr. Dawson in a Report dated August 29th, Sams one 


9 seams, 


8, asummary of which is given in Mr. Rutherford’s “ Coal Fields of 

ova Scotia,” pages 40 and 48. Probably at least six of these seams, 

re resenting an aggregate thickness of about thirty-six feet of coal, are of . 

workable dimensions and conditions; and the breadth of the area is such 

at, with the high dip specified, and provided no faults intervene, all 

the coal which could be economically extracted from these seams will be 
cluded within the area. Most of them will, no doubt, be traced in con- 

ection with those found at and in the vicinity of the Lingan and Barra- oe 

sois mines, although in different conditions, ~ ge 

~The Victoria Mine is upon aseam which has hitherto been called 

from the name of the person who originally worked it) the Ross seam*. 

| is six feet ten inches thick, but yields in working only five feet six 

inches of good clean coal, with roof and floor of unexceptionable quality. 

‘The quantity of coal within the area in this seam, and to a depth of 4,000 

feet, which may, perhaps, be regarded as the limit to which it can be econo- 

‘ically worked, is 15,550,000 tons, of which only 55,960 tons have been 

extracted. 

The quality of this coal, as will be seen by the analyses in Table IL quatity of the : 
is excellent; and this is further corroborated by the fact that, with the gies ae 
‘exception of the Sydney Mines coal, it has always commanded a higher | 
‘price than that of any other colliery in the district. It is chiefly used 
for household and steam purposes, and is not considered good for gas. 

Dr. Dawson, in giving his analysis of this coal, adds:—‘ The coke ir coe, 
vesicular and of excellent quality, and leaves very little ash; so that, on 


* Ag there is another important seam of coal in this district, which has been long known 
| ag the Koss seam, and which cannot be regarded as identical, I propose that the one here 
_ referred to should be designated by the name of the Victoria seam. 


Boilers. 


Daily produc- 
tion. 


= Pumping ma- 
chinery. 


- 30°. W. < 88° 380, situated seventy or eeu yards fro’ ( 
It was first opened by a slope which was carried down 3: 0f eb 


 buthaving too little cover, and being in danger of invasion by the 
these workings had to be abandoned. It may be remarked, howe 


The mine is now wo by a slope 


yards to the west of the one now used, and some bords were wor 


that, although there is a connection between the new and old wo: 
no perceptible increase of water has been experienced, and the mine § 
fers little or no inconvenience from this cause. ' ; 

Surrace Works.—The new slope above referred to was opened i in 18 0, 
and is worked by two horizontal steam engines, coupled directly to one s 
carrying winding drums, 10 feet in diameter, with wire rope 17 inches dia- 
meter. These engines are of about 120 nominal horse-power, having 22 - 
inch cylinders, and 4 feet 6 inches stroke, with 50 revolutions per minutel 
and 30 lbs. of steam on the boiler, see of course calculated to work to 
much greater depths than now attained. The boilers are seven in number, 
plain cylindrical, 3 feet in diameter and 36 feet long ; of which, however, 
only three are at present required. The tubs, carrying about one ton 
each, are hoisted two at a time on a species of trolley, cage or carriage, 
constructed to suit the steep angle of dip, and running on the slope rail 
way ; this cage is also in part constructed as a water tub to drain th 
deep workings. By these arrangements two tubs of coal can be brought 
to the surface in three minutes, or forty per hour, equal to a production of 
500 tons per day, although from various causes the production has — 
been limited to a maximum of 100 tons per day. The total quantity sold 
in 1872 was only 20,000 tons. 

At the New Works a pair of pumping engines have been erected, 


_ although not yet brought into regular operation. They are direct-acting 


condensing engines of about 50 horse-power, with inverted cylinders, 22- 
inches in diameter, and 20 inches stroke, working at a reduced speed a 
plunger pump, 11 inches in diameter and 6 feet stroke ; and designed to 
lift the water the entire height from the lowest workings to the surface, 
The mine, however, makes very little water in the lower levels, (although 
under the sea) except what percolates along the coal seam from the old 
workings. Here a horizontal high pressure engine, cylinder 12 inches in 
diameter and 43 feet stroke, geared 3 to 1, works a plunger pump, 8 
inches in diameter and 44 feet stroke, giving 16 strokes per minute, 
which draws the water (forty gallons per minute) from a depth of 809 
feet, and in conjunction with the water tub at the new slope, drains the 
mine in twelve hours working. There are also a pair of small auxiliary 


ey | pol . 
and aacenee te the South Gate aero a commo- 
‘has been erected. Both railway and wharf belong exclusively — 
company, and were completed only three years ago: no consider- Railway and 


wharf. 


quantity of coal having been previously shipped by the company. 
ailway is of the usual English, or 4 feet 83-inch gauge, with T rails, 
pounds to the yard. It is furnished with thirty-two coal waggons, Wesgours 
lace. are ten more in course of construction) each capable of carry- 
re tons, and opening at the bottom with double doors; also one tank 
vn tive, 16% tons in weight, sufficiently powerful to draw eighteen or — 
ity loaded cars at a fair speed. The wharf is five hundred feet long, 
th five shutes for loading, and at low tide can accommodate at one time 
l eS drawing 23 feet of water, and two of lighter draught, any 10 


he new slope—15 feet by 9 feet, with two tracks, 4 feet 6 inches 
gauge—is now about 850 feet in depth, measured on the angle of dip, with 
courses, 8 feet by 5% feet, thirty feet distant on each side. be 
on Works.—The levels are all driven to the west of e 
he slope, as, until a considerable depth is attained, they cannot be . 
extended far in the opposite direction without encroaching on the land 
area belonging to the General Mining Association. There are three main 
levels, 7 or 8 feet wide, each about 420 yards in length ; the lowest being yoyers, 
laid with a substantial railway, 2 feet gauge, with bridge rails, 15 pounds to 
the yard. All the coal extracted in the upper levels is shot down to the 
lowest, to be hauled on the railway to the cage at the foot of the engine 
slope, either directly or on the counterbalance system, as described by Mr. gystem of 
Hartley in his Report (Geology of Canada, 1869, page 93.) The bords “°° 
extend over 400 square yards, worked out, but the pillars left standing. ta 
The size of pillars and bords has varied considerably, and need not here Es 
be minutely detailed. The former are generally 23 yards long and 8 ey 
yards wide ; and the rooms, 6 yards wide, are driven about 8. 30° W., : 
the cleat being N. 75° W. 
In working this seam the average thickness of good coal taken out is 
five feet six inches; the lower six inches, being of inferior quality, is left 
in. A remarkable peculiarity in the mechanical structure of this coal is, 
that owing to its peculiar toughness and the fact that the cleat runs Direotianiey the 
almost parallel with the direction of the seam, (both being due probably 
to the compressing forces which have thrown the seam to such an unusu- 
ally high angle) the coal comes out in long and comparatively thin parallel 


Sa nd stone inter. certs  aaitng water ee the old oskings 
supting th 
al. 


it, the seam was seen to have increased to ten or twelve feet in thie ne 
for a certain distance. Similar phenomena have been found to occur 
connection with the Block House seam, which will be hereafter: mo 
specially referred to. 

Ventilation.— There is a constderttte amount ‘of gas develope 
this mine, and in some places to an extent which renders great cau 
necessary ; but naked lights are systematically employed, except in # 
morning, when some of the rooms have to be examined with a saf 

lamp; and no accidents have occurred from this cause except such 
are directly attributable to carelessness. 
Arrangements — Until very recently no special arrangements for artificial venti 
oeaiee were employed, but an underground furnace has lately been introduce: 
in the upper end of one of the slopes, thirty feet west of the engi 
slope, which, by means of two upcast vertical shafts, furnished 
Tse chimneys, effectually ventilates the mine. 
Propuction.—The average annual production of this mine during the 
three years since the railway and wharf were brought into operation, is 
Production and 14,900 tons. This has been chiefly sold in the British Provinces for 
= domestic and steam purposes. The selling price hitherto has been $2.06 
for large, and nimety cents for slack. The slack is all sold or otherwise 

utilized. 


IV. INTERNATIONAL MINE AND RaILway. 


The International Coal and Railway Company of New York, acquired 
ee in 1863 an area of four square miles, situated about half-way between 
e. Sydney Harbor and Cow Bay, about the centre of the Glace Bay basin, 
and adjoining the Bridgeport area of the General Mining Association. 
The breadth of this property is not less than three miles in the very 
heart of the productive coal measures; and it is underlaid by at least 
Twenty-two feet four most important seams, with an VP NR thickness of twenty-two 
coal, feet of workable coal; affording scope for the establishment of several 
collieries; and as the angle of dip is very moderate, the lowest seam 
which crops out on the property (the Ross seam), will be reached ab 
240 yards beneath the crop of the highest. Hitherto mining operationg 


over two miles at its out-crop. I estimate the quantity 
Bisinedan this seam on the property, at 5,000,000 tons, of yee ye 
it 340,000 tons have as yet been extracted. Sees 
quality of this NG is excellent, although hitherto perhaps worked Quality of the 
ar the crop ; it bears the jan Oe being unusually hard, compact ° Bri os 
free from sulphur and shale. It has been chiefly used for the manu- 
ure. of gas, for which purpose it has been largely exported to New 
, and it is said to yield 10,000 cubic feet of 16-candle gas, and Gas. 
) Ibs. of good coke to the ton. It is also held in high estimation as a 
coal, ‘making a strong, hot fire, and is certified equal to the best 
Hartley (North of England) steam coal ; although the clinker is ciiaker. — 
yewhat apt to adhere to the furnace bars. 
he mine was first opened under the name of the Union Mine, five oq eernitien: 
ears before the present company came into possession, by a level driven 
‘the seam from the base of the cliff at the sea shore ; at 176 yards inland, 
Lis level is connected with a slope, 150 yards in length, to the crop. A 
cond level was also carried south 400 yards at a sacioae of about 
ghty yards to the dip from the former, and workings to the rise, to the 

ant of seven acres, on the pillar and bord system, were come on 
rstematically and economically, but no pillars extracted.. The drainage 
as effected by means of a horse-power pump which raised the water 
‘om. the lower level to the sea level. The great obstacle to the success of 
1ese operations was the want of a proper shipping place. 
“On the International Company coming into possession, their attention ynternationa 
as first directed to remedying this defect by building, in conjunction 0°"? 
ith a new colliery on a more extensive and permanent Renta, a railway 
9 Sydney Harbor, and a wharf which should at the same time accommo- pejtway and 
ate all the other collieries in the vicinity and along the line. From ™!** 
arious causes, however, which it is unnecessary here to detail, it was not 
ntil the autumn of 1870, that these works were completed and put into 
peration. Productive work at the colliery was also suspended during the 
reater part of 1872, and resumed in September of that year. 
 SuRFACE Worxs.—The new colliery is situated at the distance of 700 
ards from the old slope, or half a mile from the shore. A vertical shaft, 
4 feet 6 inches by 6 feet 6 6 inches, has been sunk 96 feet deep, or 16... 
eet below the water-level of the seam; and by bratticing off in Eyaal. 
ivisions this shaft is used for winding, pumping and ventilating purposes. 
‘he arrangements at the pit-head are very complete and substantial. The 
ybs, each containing half a ton of coal, are raised to the surface at the 
ate of 1,200 per day at two horizontal high-pressure engines coupled; pugines, 
: s 


oe 600 tons per ae B but ti actual. productio 
200 tons from the pit and 150 tons from the bank. 
_. In connection with the surface works at this colliery there is. 
~ machine and repair shop built of brick, 60 feet by 36 feet, and two en 
sheds 40 feet long; the repair shop is provided with all suitable 
and the motive power is supplied by a horizontal engine, 12-inch cylinder 
and 2 feet stroke; there is also a turn-table for the railway. * 


INTERNATIONAL RAILWAY. 


International From the above described colliery to Sydney Harbour a railway twelve 
ey les in length, and a commodious wharf at the terminus on the harbor, 
have been constructed by the company, and are now in regular operation. 
The railway is 4 feet 84 inches gauge, laid with rails, 56 pounds to 
the yard, connected by wrought-iron fish-plates, and in every respect 
built and equipped in the best modern style. The grades are very light | 
not exceeding 1 in 200 with, and 1 in 160 against the traffic. 
“ Slack coal used great part of this railway, as in many similar instances, is ballasted with 
the railway. the slack, or small coal from the mine ; but although admirably adapted 
for this purpose, it is to be regretted that a better application has not 
hitherto been found for such valuable material. ; 

Cars. The International railway is stocked at present with 200 cars, opening 
at the bottom, each capable of carrying five tons of coal, and three 
English-made tank locomotives, with six wheels coupled, and of 25 tons 

Locomotives. loaded weight. These engines are each capable of making three trips per 
day, drawing 385 cars or 175 tons of coal each trip, with an expenditure 

of 24 bushels, or one ton of coal. At the terminus on Sydney a 

is a turn-table and engine house, offices, &c. 

The wharf is situated about one and three quarters of a mile from the 

Wharf. town of Sydney, and is 1,000 feet in length by 85 feet wide, with three 
tracks, and seven sets of turn-tables, windlasses, shutes, &c., capable of 

loading, at low tide, seven-vessels at once, with a draught of water up te 
30 feet. 
UnpERGRouND Worxs.—As these have only recently been instituted, 

at the new colliery, and as [have already briefly described the old works _ 

there is not much to be recorded respecting the former. The new and 

system of Old works are connected on one of the levels. The system adopted is to: 
Saree: drive level, or nearly level, bords north and south 6 yards wide, with 
pillars 8 Sor wide and 22 yards long, with full rise headways, and incline 


Dy , oa 
> u - one-fifth of the whole, ‘only aioe 

W sk ble under present circumstances. — 
in ye.—For drainage (below water level) a small direct-acting Drainage. 

s erected at the bottom of the shaft, supplied with steam from the 
at the surface. This requires 14 hours pumping per day to drain 
| mine, but a larger and more perfect C Cameron Specwl’’) 8-inch 
worked on the same system, was in readiaess and about to be 
at the time of my visit. 


\ 


entilation. 


h no difficulty, and no furnace stoppatess or other special appliances 
this purpose have been required, the natural currents of air generated 
the arrangement of slopes, shafts, and levels, being found to be ade- 
ate for this purpose. 

Propuction.—The average annual quantity of coal reised and sold Production and. 
rom this colliery for the last four years is 27,175 tons. As already foal, 
ted it has hitherto been chiefly exported to New York, for the manu. 

acture of gas at the Manhattan Gas Company’s works. The selling 

se delivered free on board at the International wharf, averaged last 


bas son $1.75 per ton. 
e 


VY. Littte Guace Bay Minus. 


a works were commenced in 1858,by Mr. H. P. Archbold,of Sydney, 

ow of Halifax, who leased an area of 1640 acres, or over two anda 

alf square miles, and transferred it in 1861 to the Little Glace Bay 
lompany, chiefly composed of Halifax capitalists, who have worked the 

ines with little intermission and more or less profitably ever since. For 

ome time previous to the abrogation of the Reciprocity Treaty between 

he British Provinces and the United States, these operations are said to 

ave been conducted so successfully as to have enabled the directors to 

ay dividends of 40 per cent. to the shareholders. Since that time, Dividends of 
wing to the limitation of the market, the works have not been so gee 
igorously prosecuted, although capable of producing,even with no greater 

mount of openings and appliances than already exist, nearly double the 

verage annual production hitherto. 

This area is situated about sixteen miles from Sydney, adjoining to the 

ast that of the International Company, and is most favorably situated 

oth as regards its position in the coal field and facilities for shipment. 

t embraces the entire land out-crop of the Hub seam, the central or upper- 

aost and the thickest of the series; and a large e oporion of that of 

he Harbor seam, besides being underlaid, at a maximum depth not 


~ the ‘upper portion, one foot. eight ee thick, being o vf: 
= not taken out except in the main level. The land area und aid 
-geam is about 150 acres, of which probably 57 acres have been 
worked out, leaving an available amount of 1,248,000 tons, besides 
ess of the pillars, none of which have been robbed. The Tesbas seam, five feet 
seam. ‘aches thick, ineludes 970 aeres, of which, supposing twenty-eight to hay 
| been worked out, there will remain 7,820,000 tons besides the pilla 
These seams dip, at the point where they are worked, N. 60° E. <4° 40° 
or 1 in 12. “7 
The coal produced from these seams has been chiefly used for gas and 
steam ; that from the Hub seam being specially adapted for gas, for which 
purpose it has been for many years used by the Halifax Gas Company, 
and exported to the United States. It yields nearly 10,000 cubic feet per 
ton of 15-candle gas, contains an exceedingly small proportion of ash, 
and makes an excellent coke. The slack coal, amounting to about ong 
fifth of the whole, is much esteemed for blacksmiths uses, and is all 
| saleable. The coal from the Harbor seam is characterized by the on 
ree of a somewhat greater proportion of ash, but in other respects is equally 
' good with that of the Hub. The following i is an extract from an official” 
report on the quality of these coals, made at Halifax on behalf of they 
Admiralty :-— 


H. M.S. ‘ Duncan,” 
Halifax, 12th April, 1867. 


* Rep ort b nes 
Chief Engineer Description |Percentage of 


Edward 0. of Coal. {Clinker Ash. Smoke. 


Harbor Vein.| 6.79 | 2.12 |Dark brown, and considerable in quantity. 
Hub “| 4.28 | 1.03 |Light brown, and considerable in quantity. 


j 


s 
Both of these coals light up quickly, raise steam fast, burn well andt 
cleanly, and generate steam well. They produce a very moderate amount 
of clinker and ash. The smoke from the Harbor vein coal is considerably 
more than that from the Hub vein, and much darker. The deposit of 
soot is considerable in both kinds. 
Tested for carbon, the Harbor vein coal contains 83.5 per cent., aa 
the Hub vein 80.9 per cent., and therefore in this respect are nearly 


equal to Welsh ; which is further corroborated by the fact that the averaegy 


“ae weg 


ig poniiee in thelr ace North of Ringlond coal, Hes are not. 

to make smalls nor dust ; and would therefore stand heen aE 

it much deterioration. 

m therefore of opinion that both of the coals are well suited for the 

of H.M.S. ships, particularly if treated in the same way as ordered” 
‘the Admiralty respecting English coals, viz: mixed with Welsh in 

roper proportions.’ 


(Signed,) 


_Epwarp O. CRICHTON, 
Chief Bnineer 


ScrFacE Worxs.—The Hub seam was opened for regular working in 
the first instance by a slope situated 100 yards from the shore at the west 
side of Little Glace Bay. This slope, which is 12 feet wide by 5 feet high, stope. _ 
with double track railway, is 400 feet in length, driven through the rock 
t anincline of 1 in 4 to cutthe seam 100 feet vertically beneath the sur- 
ce, and 300 yar ds from the crop. Levels have been driven on either side Levels. oe 
of this slope to win the coal to the rise. Recently a vertical winding shaft, 

A3 feet by 9 feet, has been sunk to cut the seam 200 yards further to the 

chp, and 500 yards north from the slope. This shaft is 129 feet deep; it shafts. 

connected by levels with the former workings, and at both points separate 

hatte have been sunk for pumping and ventilation. For working the Ba 
‘slope there are two horizontal high-pressure engines coupled, the combined es 
‘power of which may be about 30 horse-power. A separate pumping engine Engines. . 
18 horse-power, originally used at the slope, has been transferred to 
he new pits to serve both for pumping and winding. ‘The steam for these 
‘engines is supplied by four plain cylindrical boilers, 3 feet in diameter Boiters 
‘and 30 feet long. ‘There is a repair shop with a small auxiliary engine 
‘at the slope works. A railway one and a third mile in length from the Raiway. 
new pits; and about one mile from the old works, connects this colliery 
with the harbor at the mouth of Little Glace Bay Brook. It is of the 
‘usual English, or 4 feet 83 inches guage, laid with rails weighing 45 
‘pounds per yard, and is equipped with 48 waggons, each capable of carry- 
ing 4 tons, and one 13-ton locomotive tank engine. 
On the Harbor seam the workings have hitherto been reached from the Workings on 
surface by two shafts, 27 feet and 40 feet deep respectively, but the seam. 
amount of work done at these pits, being so near the crop, has been com- 
paratively limited, and has been almost discontinued so far as the produc- 
tion of coal is acute: Only one shaft is now in use for pumping pur- 
Poses by means of an 18-horse-power steam engine. This colliery is 

githin 60 or 70 yards of the wharf, and the coal produced was loaded 


ean ted, fo vinning, by a set of » 
yards from the erop and about half a mile from the har 
= shafts, one for pumping and one for hoisting, at the distane 
apart, are designed to cut the seam at a depth of 230feet. 
The harbor, which has been artificially formed at an expense ¢ 
the present date) of £23,000, is safe, accessible and commodious ; bi 
protected by two long parallel piers of crib-work, filled with stone. 
has an area of at least six acres, and is capable of accommodating | 
-wharfaccom. VeS8els; and there are 800 feet of wharf frontage for vessels drawi 
_ ‘modation to. 17 feet of water; and this depth can be easily increased to 21 
The wharf is furnished with shutes, &c., capable of loading four ve 
at once, besides four extra shipping berths. The present arrangen 
at the pits, railway and wharf are adequate to the production and shipm 
when in full operation, of not less than 1,009 tons per day of tw 
 Tug-boat, ° hours, and this quantity could easily be increased if required. A 8 
oe screw tug steamer, with engine 16-inch cylinder and 4 feet stroke, 
about 85 horse-power, is maintained by the Little Glace Bay Compa 
for the accommodation of vessels entering or leaving the harbor ; also 
small steam dredging machine. 

Unprrcrounp Worxs.—These works alizongh skilfully and judicioulle 
designed and executed are somewhat varied and irregular in thei 
character, and a detailed description of all their parts is unecessary 
From the new shaft onthe Hub seam levels have been driven north 40¢ 
yards and south 338 yards. At the old slope, levels have also been extendec 
north and south to connect with the above; the main or horse levels, for « 

- double railway track, are 12 feet, and the water levels 7 feet wide. Th 
System of Coal is extracted on the pillar and bord system; the working room 
Sroreing, being 16 feet wide, and the pillars 12 by 15 feet. The extent to whiel 

the raring on this seam are carried may be estimated at 60 acres 
although all this area is by no means worked out, and no pillars have beer 
extracted. The coal in the Hub seam is so easily wrought that one mat 
can take out on an average six and a half cubic yards per day, and little 
or no timbering is required. 
On the Harbor seam, as already stated, the workings are of very 7 ini 
extent. From the pumping-shaft a level has been driven to the nord 
264 yards; and the coal has been worked to the rise from this level 
which is eighty yards from the crop. The dimensions of bords am 
Mineral water, Pillars are the same as those in the Hub seam workings. The quality ¢ 0 
the water raised from the Harbor seam at this shaft is deserving of notice 

being impregnated to an unusual extent with sulphate of iron, which, o 

exposure to the air, oxydizes and is precipitated in the form of a dens 
yellow powder (peroxide of iron). 


Levels. 


me fs. te Be 
The average annual sale for ttle last ten years Produc 


en 4 1629 tons ; and the selling price at af bath, is $1. 5 for coal goal 
and $1.00 for sack coal. 


VI. CALEDONIA Mine. 


e property on which this colliery has been ope ned is situated about 
en miles from Sydney, adjoining to the east that of the Little Glace. 
y Company, and comprises 875 acres of land and 632 acres of sea area, 
atter being covered by the waters of Glace Bay and Lake. It is . 
rlaid, within an easily accessible depth, by about five workable coal ae 
ba the united thickness of which may be stated as twenty-four feet of Twenty. four 
id coal; and there are other important seams lying at a greater depth. pier 
Operations were commenced here in 1866, and have been continued unin- 
erruptedly ever since by an association of Boston capitalists, under the 
superintendence of Mr. Henry Poole, a most intelligent and experienced 
scientific and practical mining engineer and geologist, who has planned 
and carried out the whole arrangements at this colliery with great skill 
nd success. — 
~The only seam worked on the etn is that styled the Phelan seam, Phelan seam. 
dipping N. 27° E. < 5°45’, or 1 in 10, and averaging eight feet three inches 
in thickness ; although, owing to the badness of the roof, eighteen inches 
f the top coal is not taken out. The area underlaid by this seam on the 
Caledonia property is about 900 acres, and, deducting the area already : 
‘worked, the coal which it contains is 6 205,000 tons on land, and 
2,940,000 tons under water. The quality oF the coal at this mine is such Quality of the 
oal. 
‘as to render it advantageously applicable to all purposes for which bitu- 
‘minous coal is usually employed. The proportion of ash, however, is in 
excess of most of the Cape Breton coals, and detracts somewhat from its 
value as a steam coal. 
_ Surface Worxs.—A pair of shafts have been sunk to cut the coal, snatts. 
Aifty-six yards from the crop, at a depth of 186 feet from the surface, 
which is eighty feet above the level of the sea. The cage-pit is 11 feet 
‘square, and the pumping-shaft 8 feet in diameter. There is also an upcast 
shaft, 10 feet in diameter and 90 feet deep, with chimney or cupola 30 
feet high, situated 330 yards to the rear of the cage-pit. 
- The winding machinery consists of a double-cylinder horizontal high- Winding ma--4) 
‘pressure engine, with 11-inch cylinders and 2 feet stroke, with connected *""" 
link motion; the crank shaft is geared 1 to 4 with the drum shaft, carry- 
ing drums 6 feet in diameter, with flat wire rope 4% inches by 3 ofan inch. 
‘The cage is constructed to carry two tubs at a time, each containing 
about half a ton of coal; and the winding machinery is capable of raising 


— 


Locomotive. 
Harbor. 
-Whart. 


Steam-tug. 


System of 
working. - 


Cleat. 


120 and the upper 66 feet. 
strokes per minute on the pump, or in the ratio of tol. B: 


supply steam at 40 lbs. pressure to both engines. 


_ mile 1 in 200 against the traffic. 


Pees “ae upper lifts rk with pam and 4 feet oivilienk the lower 
‘The engine speed is geared down 


arrangements the mine is kept dry by eight hours pumping per day. F 
plain cylindrical boilers, 2 feet 6 inches in diameter and 30 feet 
For working the 
a small auxiliary or donkey engine is employed; there is also a 6 horse- 
power horizontal engine for driving circular saws and other machinery. — 
From the pit head the coal, after passing over the screens, drops irto 
large waggons, by which it is conveyed over a good railway, two and a 
quarter miles in length, to the wharf at Port Caledonia. For one half of 
this distance there is an incline of 1 in 78 with, and for a quarter of a 
The gauge of the railway is 4 feet 
8 inches, and the weight of the rails 41 pounds per yard. The number 
of coal waggons at present in use is seventy, and the capacity of each, six: 
tons. For working the line a 15-ton tank locomotive, by Neilson of 
Glasgow, with 10-inch cylinders, 20-inch stroke, and four driving wheels” 
coupled, is employed. ‘The harbor of Port Caledonia, at which the pro- 
duce of this mine is shipped, is formed by an artificial cut at the east angle 
of Glace Bay and Lake, with piers of crib-work loaded with stone, 80 fe 
apart at the mouth, and 120 feet at the wharf or shipping place, and 
extending 400 yards from the wharf into the sea. The wharf is provided 
with three shipping places, two loading shutes, and a steam crane, and i 
capable of accommodating vessels’ drawing up to 17 feet of water. A 
small propeller tug of 45 horse-power, and a steam dredge of about 15 
horse-power, are employed in connection with this harbor. 
UNDERGROUND Works.—These are conducted on the usual pillar andl 
bord system. The levels, 9 feet wide, are extended 570 yards on either 
side of the pits 5 ; and the workings, which have been hitherto for the most 
part to the rise, extend over a breadth of 240 yards. The bords or 
working rooms are 6. yards wide ; the pillars, of which a few have been 
extracted, are 20 yards long ane 8 yards wide, with crosscuts 6 feet 
wide and 30 yards apart. ‘The coal has a very distinct and regular 
cleat by which the direction of the working faces is regulated.* 
There is in this mine from one to one and a-half miles of railway under- 


— 


* It is worthy of remark as a point of scientific interest that the direction of the cleat 
here, as in some other instances which have come under my observation in Cape Breton, 
coincides with that of the joints of the overlying sandstones. 


n of it porte a isch 3 the alee of the auisid ee after 

ng the railroad, &c., becoming a source of expense. 1 Sas 

tilation.—This mine yields a considerable amount of gas, and its,,, 

] tion, which has been carefully attended to, is effected by means of 

nace in connection with the up-cast shaft. As the surface railway = eee 

over a part of the workings, a barrier of 50 yards in width is left for ‘e 

upport of the ground on which it is laid, and the ventilating furnace is 

immediately behind the barrier: “The grate surface is 42 square vontiating 

and the average quantity of air set in motion is 25,000 cubic feet. @™*°* 

air passing down by the pumping and winding shafts is split at the 

bottom, passes along by the water level and round by the working 

es at the furnace, and is thence discharged by the upeast shaft. To 

viate the inconvenience arising from the use of the pumping shaft as a 

wneast in winter, a headway to the crop is in progress, which will be 

Bed. for this purpose. ee 

_ Propuction. —The coal from this mine is principally used for gas and Production and 

a purposes, and also largely for lime-burning ; itis said to have yielded Bat cea 
the gas works at Cambridge near Boston, as high as 9,700 to 10,250 

ubic feet of 16-candle gas per ton. For all these purposes it is for the a 

n0st part expcrted to the New England States, although last year a 2 

onsiderable quantity was consigned to St. John, New Brunswick. The me: 

werage annual quantity sold for the last four years is 30,647 tons, 

nd the selling price $1.75 per ton for round, and 75 cents for slack. 


2 x : Cenge 


_ VII. Reserve MINE. 


This is the name which has been given to a colliery recently opened os 
pon an area lying to the south of and immediately adjoining the Bridge- 
ort tract of the General Mining Association. It is situated ten miles 
om the town and harbor of Sydney, with which it is connected by the 

Hasgow and Cape Breton railway, owned by the same company, who 

ave also erected a very commodious and substantial wharf at their 

srminus at Sydney. 

“The Reserve area is 640 acres or one square mile in extent, and is Seams on the 
nderlaid by all the most important coal seams of the district with the en ee 
sception of the Hub and Harbor seams. The Back Pit, Phelan, and 
oss seams, of the thickness respectively of four feet six inches, six feet, 
nd five feet six inches of workable coal, crop out on the property, which 
a8 an pine’ general elevation of about 160 feet above the level of the 


Quality of the 
coal. 


Note by Dr. 
Harrington 


a6 deral -amou 


both i in opening up new collieries and building lines of railwa ‘to al 


verted into the seat of an active and progressive industry. 


ae 27,802 tons sold. ie ocbbas “yhich has attended 
similar enterprises instituted within the last few years in ( 


an outlet for their produce, is mainly due to the energy and « ente pri 
F. N. Gisborne, Esq., the‘manager of the mine, the résults of which 
nowhere more strikingly manifested than at this spot, which from b 
less than two years ago, in the midst of a trackless wilderness is nov 


The Phelan seam, a description of which is given in Table I1., 
only one as yet opened on this property, in which it underlies an area ¢ 
470 acres, containing about 4,220,000 tons of coal, and the proporti 
hitherto extracted is poniparatively cei The top bench, four feet t1 
inches thick, is uniform and of the quality given in the table; the lov 
part of the seam, two feet thick, is not quite so good, some stone having 
be picked out. A marked improvement in the quality is noted, as mig 
be expected, as the seam has been worked further from the surface 
hitherto it has been chiefly used for steam producing purposes. The qua 
ity and composition of the coal from this mine may be judged by referer 
to the following analyses and practical tests of average samples ; the fi 
made at the Royal School of Mines, London, and the second, at th 
Manhattan Gas Works, New York: 
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Volatile matter ; Volatile: matten.scccqcceusdesciceaces anes 
Coke Fixed carbon.. Bah 
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ly dro petals cerececatacscetes' w 647 | Maximum ‘yield per WO Sg sur bosss oe 9,950 fe 
Oxygen and nitrogen -.. 9°30 | Illuminating power at 9,500ft. 13° 17 candl 
SUIPHUT....ccccsevesersesercesvcvanee succes 2-47 | Coke per ton, 38 Dushel3.....-.ses0es 1,520 Ik 
OW BtOD sheacrsavencacausctarconscoaneatease 1:00 | Gas purified by one bushel of lime 2 ;380 fe 
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Dr. Harrington remarks, in reference to the sample of coal from 
Reserve Mine, analyzed by him : ‘This is a bright, tolerably firm co: 
breaking with irregular fracture. It contains a few layers of interposi 
mineral charcoal and thin seams of sulphuret of iron, and gives a reddis 
grey ash. Some of the sulphur in this, as well as in most of the oth 
coals, must exist either in an uncombined condition, or else combined wi 
the organic constituents of the coal, judging from the amount of ash.” 


-eotiat 22-inch ey : te 
LI > with the 1g shaft, on skits ‘arame: 5 fect 8 fac ; 4 . 
e mounted and set in action ” friction gearing. The rope is Surface é 
ire, 24 inches in circumference. Five boilers, 3 feet in diameter 
feet long, supply the required steam to this engine, and to asteam. 
1p set in the bottom of the slope ; the slope engine also affords power 
machine shop well stocked with tools. From the ground already 
ned up, these works are adequate to a production of 300 tons per day ; 
the motive power and other appliances are calculated for a much 
ier production when the seam is worked further to the dip. 
Unprreround Worxks.—The principal slope, as already mentioned, 
een carried down 810 feet on the full dip of the seam. From this, 
he distance: of 203 yards from the surface, a level has been driven 
29° W.., or nearly on the course of the seam 833 yards; in the opposite 
ction ths level has been extended 160 yards to meet the eastern slope. yong 
Below this, two other levels, twenty-one yards apart, have been commenced, 

1d a few working rooms turned out of each. The area thus worked over 
mounts to 8,000 square yards, or about one and a half acre, but of course, 

e pillars are yet untouched. The gauge of the railway under ground 

2 feet 24 inches; and the capacity of the tubs employed is 24.4 cubic 

feet. The proportion of slack produced is about one-fourth of the whole. 

As the works hitherto have been mostly near the crop of the seam, no . 
pol arrangements for ventilation have been found necessary. eae 
- Propuction.—At the time of my visit the average daily production ee 
bes the pit was 165 tons, besides about the same quantity from the bank. 
The company anticipate shipping at least 80,000 tons from this mine 
during this year. The coal is conveyed to Sydney over the Glasgow 
and Cape Breton railway, by a branch about three-quarters of a mile in 
length from the Reserve mine. As this line has been constructed for the 
purpose of accommodating several collieries, I shall defer the detailed 
account of it until some of the adjacent ealiones have been described. 


Production. 


A VIII. Lorway Aanp Emery Mines. 


~ The mining areas called respectively the Lorway and Emery, the management. 
former of two square miles and the latter of one square mile, have recently 

been combined under one management, and operations on both conducted 

by an association of English capitalists, styled the Lorway Coal Company 

of London, under the superintendence of F. N. Gisborne, Esq., of 

Sydney. ‘These areas adjoia the Reserve mine, and are both traversed 

by the main line of the Glasgow and Cape Breton railway and its 
branches. 
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Quality of the 
coal. 


Shafts. 


Ventilation. 


Plant and ma- 


chinery. 


sees Sage 
five to six fe thick, eenavle about 200 a 


au 
~ containing about 10,000,000 tons. The third, called the Gardiner 


containing approximately 1,650,000 tons of coal. 
Lorway seam, four feet four inches thick, of excellent Bs 
feet below the Ross, and underlying 1,565 acres of the united 


at an easily accessible depth, with four feet nine inches of coal, 
underlie the whole three square miles, contaming in the ager 
13,680,000 ton’. Between the Ross and Lorway, and also underl 
the Gardiner seam, there is abundant evidence that other seams prob 
of workable size and good quality, although hitherto undeveloped, 
yet be made available. ye 
From the three above named seams, although hitherto worked ‘only 
the crop, the quality of the coals is such that it may be predicted t 
they will always command the highest prices. The analyses of the R 
and Gardiner coals are given in the table, and further particular 
respecting them will be found in the notices of the mines where they hay 
been worked and tested. 3 
Lorway Minr.—Mining operations were commenced by Mr .Gisborn 
on the Lorway area, in 1871, by sinking shafts to cut the seam at depth 
respectively of sixty-six and two hundred and sixty-five feet. The forme 
which is situated towards the west end of the area, has been brought int 
successful operation, the workings having developed at the depth stated 
seam of uniformly good coal four feet thick, dipping N. 5° 1’ EH. < 5° 22’ ¢ 
1 in 102. The latter called the East pit, where, by boring, the seam is foun 
to have increased to four feet four inches, is not yet completed, its progre: 
being impeded by a great influx of water. The Western pit, 11 feet by 
feet, bratticed, intended to serve both for rise and dip working, is ful 
equipped for the production of coal, and has already yielded 1,478 to: 
chiefly obtained in making the preliminary openings. Levels, 9 feet by 4 
feet, have been driven thirty yards on either side of the shaft N. 85° EH 
and working places turned 16 feet wide, with pillars 66 feet by 24 fee 
The water in this pit is easily drained by a 7-inch steam pump at 4] 
bottom, and hitherto no special appliances for ventilation have be 
required, circulation of air being establised by means of an upcast she 
near the crop. The winding engine at this pit is of 12-inch cylinder a 
2 feet stroke, with two plain cylindrical boilers 8 feet in diameter ai 
30 feet long ; the speed being reduced by gearing in the proportion of 
to 72. The winding drums are 6 feet in diameter. The capacity of t 
tubs is about 9 cwt., the gauge of the underground railway, 2 feet 
inches. A short br Sl about three hundred yards in length, connects #1 
colliery with the main line of the Glasgow and Cape Breton railway. 


: ‘effected. by fie. steam spatenee 
troke. This colliery will connect ithe 
the Glasgow and Cape Breton cali bya shpst ae 


p.—On the Emery area ‘mining operations were commen- 

e autumn of 1872, by sinking a slope on the Ross seam. I 
hat they have been prosecuted with remarkable vigor during 

ier and that such progress has been made as will render this 


is reported to be of excellent quality. It is intended to equip 
colliery with machinery and plant the counterpart of those supplied 
é Reserve mine, which in general conditions as regards the size, dip 
direction of the seam, &c., it greatly resembles. The slope is inimme- 
proximity to the Reserve branch of the Glasgow and Cape Breton 
bland Lorway and Emery collieries are confidently expected, Anticipated 
ed the Lorway East pit can be brought into operation in time, to? 
| 80,000 tons of coal this season. 


GLASGOW AND Cape BrEeTON RAILWAY. 


all here introduce a slight notice of the Glasgow and Cape Breton Glasgow and Be 
way, a work which has been undertaken and carried out with remark- Pore 48 
: vigor in connection with these recent mining operations, and prose- ae 
ed chiefly by the same enterprising capitalists by the advice and under oa 
superintendence of Mr. Gisborne. 
The construction of this railway and of the fine wharf in connection with 
t the terminus on Sydney Harbor is calculated to accommodate those 
nes which lie at some distance from a port of shipment, or which from 
‘ious causes would otherwise be debarred from a safe and convenient 
Jet for their produce, at or near the points where they are situated. 
th the exception of those on Sydney Harbor all the shipping ports in 
s coal region are more or less precarious in point of safety, and limited 
extent and. capacity ; and moreover involve a constant and very con- 
erablé expenditure in their maintenance. ‘The advantages resulting, 
refore, from the construction of the Glasgow and Cape Breton and . 
ternational railways are of vital importance, not only to the ultimate se 
ecess of the mines more directly interested, b1t to the general prosper- 
of the entire district; a large proportion of which, furthermore, would 


nain undeveloped but for the facilities thus afforded. The ahs: 


‘ 
b 
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in June, 1871, 
ac 


Cost of the 
railway. 


Wharf. 


Cost of the 
Wharf. 


Steam colliers, 


“at no lay to be one ot the n imp 
Atlantic seaboard. ; 


- main line there are already about three miles of sidings and branche 


against, and 1 in 75 with the traffic. It is laid with T rails, weighing 50 


The Glasgow and Cape Breton railway which was only comm 
June, 1871, is now completed and in operation from the town of 
to Schooner Pond colliery, a distance of eighteen miles, passing 1 
or connecting by short branches with the Lorway, Emery, Reserve, Haver 
Lake, Balmoral and Schooner Pond mining areas. In addition to the 


The road is very substantially built, and is ballasted with rubble and slae, 
coal ; it is single track, 3 feet gauge, with maximum grades of. 1 in 10 


pounds to the yard, with fished joints; and is equipped with three Fairli 
patent double-truck locomotive engines 25 tons loaded weight with 11- 
inch cylinders, 19-inch stroke, and 3 feet 8 inches wheels coupled ; als 
an ordinary locomotive used for. construction. At the time of my visit 
200 English made waggons were employed, each containing four tons, - 
37 or 88 of these constituted a train; they are fitted with doors opening 
at the side and with sloping floors to shoot the coals laterally. At the ter- 
minus at Sydney commodious and substantial brick station buildings have 
been erected ; also engine houses and work shops fully stocked with tools 
and machinery for every description of-repair and construction which may 
be required. ‘The cost of the railway thus equipped is about $20,000 per 
mile. 

The wharf at the terminus of the railway in the town of Sydney is a 
handsome and substantial structure 620 feet in length and 40 feet wide, 
with 36 feet depth of water-at high tide at the outer extremity, and stand- 
ing 24 feet above high tide level on the upper or railway floor, which is 
furnished with four tracks, seven loading berths with shutes, &c., and four 
traversing tables for transferring the cars from one track to the other ; 
all of the most improved modern construction, and specially adapted for 
the speedy and effectual transhipment of the coal. The wharf is built 
upon very long and stout piles of Baltic timber, creosoted, and suitably 
strengthened by caps, ties and braces ; the superstructure is of Canadian 
timber of the best quality, strongly framed together and protected by 
painting. This wharf was built at a cost of about $20,000. 


PRACTICAL TRIALS OF THE GOAL. 


In connection with the business of these new mines and of the Glasgow 
and Cape Breton Railway two steam colliers were employed during a part 
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vay and on one of the steamers, premising that 
yet heen brought into systematic 5 little Sea +. oi 
irected to the economy of fuel. 

locomotive. engine consumed hres tons of coal from ee ry 
‘Mine per day, running sixty miles or three trips toand from the 
mine, besides shunting, &e¢., which might occupy two-thirds of 
le time ; drawing thirty-eight cars, each containing four tons of 
= This:engine i is capable of drawing the load specified up a ‘grade of 
( ‘at the rate of ten miles per hour, with the regulator valve half 


~ 


$ «J oseph Dodds” steam collier, an iron built screw propeller, char- The « Josepnes 
d by the Glasgow and Cape Breton Railway Company, 1,048 tons 
register, drawing from 18 to 19 feet of water when loaded, and with 
propeller 12 feet 6 inches in diameter, carried 1,200 tons of coal 
_the Reserve mine besides 200 tons for the use f the vessel which 
~amed at an average speed of eight knots an hour. The engines are of 
¢ compound or double cylinder variety, with 30-inch high pressure and 
inch low pressure cylinders and 8 feet stroke ;- 65 to 70 revolutions per 
ee, 75 pounds pressure of steam on the boilers, and surface condensa- 
“This vessel consuméd in twenty-four hours eleven and a-half tons ae 
he Cape Breton coal, which was considered ‘equivalent to nine tons of | pe 
sh coal. : 


IX. Garpiner MINE. 


This mine which has been ecently opened upon a property belonging 

a Montreal company, is situated eight and a-half miles from the town of 

dney and on the south side of Bridgeport or Lingan Basin. The pYo- Gardiner mine. 
pty is two square miles in extent, about half of which is land and half 

, area; it is traversed at the distance of little over half.a mile from the 

mre by the line of the International railway, close to which, and at a dis- 

ice of 132 yards from the east side line of the area, a shaft, 12 feet by 9 

t, has been sunk, intersecting a fine seam of coal, called the Gardiner 

m, which crops out towards the western boundary, running parallel with Area. 

. side lines and thus underlying (provided no faults occur) 510 acres 
the land, and 450 acres of the sea area. The seam is four feet nine Four feet nine- 
hes thick of uniformly good coal, and the aggregate amount contained 
this Seam within the area may be stated at 6,680,000 tons. Other 

lerlying seams probably of workable thickness and at no very great 

oth are known to exist on this area, but their precise conditions have not 


whine ‘crops out al mile ollie | 
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reviously 

nown. 


Letter from 
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Routledge. 


to believe that other coal seams will be found. An analysis of ¢ 
the Carroll seam, made by Dr. Dawson, gives :) 


i a Fixed CarbOn.......c.sceee cosenseseeceeeseeenseseeseecnereeses enters caneasentesens tenses ant 
Ash (red)... scvpeniesecee pss saeek doses aseay eaiaaek an shap Sve axeite =a s/eAaaine Cage 


The Gardiner. seam has been proved by trial pits and poke cat the 
erop for a distance of one mile from the shore of Bridgeport Basin ; bear- 
ing N. 88° E., with dip S. 52° E.< 5°12’ orlin 11. The shatis is. 
sunk about 660 yards (horizontal measurement) to the dip, and cuts the 
seam at about 162 feet from the surface. It is situated 100 yards south 
of the railway, and is calculated to serve for a winning of 900 acres. — 

From the position of this seam in relation to the others in ‘the series, 
it is obvious that it is one of the lowest in the productive coal measures: 
of this basin ; and the developments which have been quite recently, and 
are now in process of being made with regard to it, are of much interest, . 
and will also tend to enhance the mineral wealth of the district by proving 
the existence of a valuable seam in addition to and underlying at : 
moderate depth those previously known. ‘The vertical depth of the Gar- 
diner below the Ross seam, the lowest which had previously been recog- 
nized in this part of the field, is from 500 to 600 feet. : 

This coal seam having been struck at some considerable depth only 
very recently, and no opportunity having been afforded for more exact 
personal examination, I append the following extract from a letter lately 
received from the superintendent, Mr. William Routledge, an experienced 
and trustworthy authority :— 


BripexPort, C.B., lst March, 1873. 

We have had our coal fairly tried for steam purposes, and with, I think,. 
very satisfactory results. At present our boiler-power consists of two boilers, each about 
3 feet in diameter, one 20 feet and the other 32 feet long, supplying steam to a 12-inch 
cylinder steam pump with one foot stroke and 70 strokes per minute, and to a hoisting and 
pumping engine with 10-inch cylinder, 20-inch stroke and 60 strokes per minute. The 
steam for the steam pump is carried a distance of 200 feet from the boiler, 116 feet of which 
is down a damp cold shaft, causing a loss of pressure of say 10 per cent. before reaching 
the pump. The pressure on the boilers is about an average of 40 pounds to the square 
inch, and the consumption of coal necessary to keep up this pressure for the past week, 
during very cold weather and with the boilers exposed, was }-ton per hour or 6 tons in 24 
hours. Considering the weather, and that the coals were not cleaned or dressed, I think 
this a very moderate consumption for the work done, and during summer it will be little 


a “nae as not to stick om the fire- 
to abo t egg size burns freely and does not at all affect re 
of the o-acuk for steam purposes; in fact for our own use, I prefer it mixed among eee 
al, as, from. the amount of lime in its composition, it will preserve the fire-bars. “4 
oses I have no doubt the whole seam will prove very satisfactory ; certainly, ap A 
e ‘making, from elo Bis from an open grate, I believe it will be second to rae 
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(Gignea,) eae WILLIAM ROUTLEDGE. 


works at this colliery have been skilfully planned and carried out works ana 
, view to efficiency and economy. The winding machinery now in™*°"’'% 
ess of erection consists of a pair of horizontal high-pressure engines 
English manufacture, with 20-inch cylinders and 4 feet stroke, with 
< motion and all modern improvements applicable to colliery engines. 
winding drums, two in number, are 8 feet diameter and 8 feet wide, 
a a smaller.drum for hoisting the bank coal; the pulleys are 7 feet 
meter and 3dinch tread, for matin wire rope. The steam will be sup- 
ed by four boilers, 3 feet in diameter and 30 feet long. The dimensions 
f the small pumping and winding engine used in sinking the shaft are 
iven in the superintendent's letter quoted above ; and as in this operation 
n ‘unusual amount of water has been Sasciakstcls an additional pump 
Cameron's Special) of large capacity, intended for the permanent drain- 
ge of the mine, has also been put in operation. 
The connection with the International Railway will be effected by a 
a branch into the colliery, with 460 yards of track, and a switch at 
ither end; and the railway company have contracted to deliver the coal 
rom this mine on board the vessels at their wharf at the rate of 30-32 
ents per ton. The colliery buildings consist of teen double houses ie 
4 miners, blacksmith’s shop, office and store, manager’s and foreman’s ae 
ouses, barn and stable for thirty horses, &c. ; and the machinery and other ee 
rrangements at the pit head are adequate to a production of 80,000 Soba 
> 100, 000 tons annually. From the comparative thinness of the Gardiner ; 
nd the Lorway seams they will probably be found to be most advantage- 
usly worked on the long wall system, by which all the coal is extracted at 


he first operation. 


X. Ciypz on OnTario MINE. hee 


“This mine is opened upon an area owned by associations which have 
een variously denominated the Ontario and Clyde Companies. It comprises 
80 acres of land situated on the coast between Glace Bay and Schooner cy ag or oxte 
ond, and is underlaid throughout its entire length—two and a quarter no ag 


iles—and at a very moderate depth by two of the most valuable seams 
Pye | 


Of eDeraein: 
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Se to ‘ti qn ‘ea ‘divealior’ of the coal seams ( : 
- tudinally throughout the whole area) and its proximity 
_ gombine to render it an extremely valuable one. The development 


es Mining operations were commenced in 1864, but owing to the caus 


colliery has, however, been retarded by want of adequate marl 
litigation and by other causes apart from its merits, and which au is Ww 
necessary here to detail. . ashe 


referred to have been prosecuted irregularly = to a very limited ext 
The only seam which has been opened is the Phelan, about eight fe 
thick, of which, however, eighteen inches of the top coal is left in to sup- 
port the soft shaly roof. After deducting the area of ground worked over, 
the quantity of ¢oal still available in this seam within the Clyde area is 
7,630,000 tons. The coal hitherto raised from it at the Clyde is of the 
same quality as that at the Caledonia Mine, and has been chiefly used fox 
the manufacture of gas. Dr. Harrington remarks that this is a “ bright 
coal, somewhat brittle and breaking with sharp irregular fracture. 
good deal of interposed mineral charcoal. No pyrites could be detected 
with a magnifying glass, although analysis showed the coal to contain ove! 
two per cent. of sulphur. Free burning and with reddish-grey ash.” — 

The seam is opened by a slope from the crop about 100 yards from the 
shore. of Little Glace Bay and three quarters of a mile from Port Cale 
donia. The dip of the seam is N. 21° E., at angles varying from 10° ai 

‘the surface to 5° at lower levels. The slope, which is 14 feet wide, for 
two tracks, 2 feet gauge, has been driven 160 yards; and levels, 6 fee! 
wide, have been extended on each side, S. 69° H. for a total length o 
400 yards, from which the coal has been worked fifty yards towards the 
crop. The working rooms are turned 8. 7° E. with very regular clea 
square to the bord direction ; both bords and pillars being of equal width 
14 feet; the total breadth of the workings may be about 100 yards. Thi 
weight of underground rails is 22 pounds per yard. The slope is workec 
by a steam engine of 8 horse-power, which also drains the lower level by 
means of a water car discharging into the upper level and thence into th 
sea. The workings being on sucha limited scale, and so near the surface 
no special appliances for ventilation have peaaee been required, and th 
slope and water level become in turn the intake for air secant to th 
direction of the external currents. 

The quantity of coal yielded by this mine hitherto is ieiadeaie bu 
it is capable of a large production on short notice, should circum 
arise to justify it. There is a small wharf on the property near the slopes 
but so exposed as to be practically of little value. A short and ligh 
railway has quite recently been constructed—for a great part of the dis 


ics’ sons. 3 daar coma 
| ses ss bibs Bowes Minus. 
wets 3 eae: aa 
mining property on nits tis colliery i is situate i is now sowie by 
bolacaes bearing the above designation, and the operations are 


f Boa ae sea area in ‘sips propontings; slonielys one cna 
the former adjoining to the south-east, the property of the Clyde 
, and the latter constituting the sea-frontage of that property, 
underlaid by all the valuable coal seams known to. exist upon it. 
se run longitudinally through both properties, which are of great length Cae 
oportion to their breadth, thus affording an important advantage 

ndering the seams accessible over a large area at the least possible . 


The only coal'seam which crops out upon the land area owned by this 
mpany, and which has formed the object of mining operations, is the 
seam, containing here at least six feet in thickness of workable coal, Quantity ofcoa 
underlying 105 acres on land and 640 acres under the sea, represent- gt 
respectively 945,000 and 5,850,000 tons of coal. It will thus be 

that in so far as this seam is concerned, the sea area is by far the 

* ‘Important, and under the circumstances affords promise of very 


rable results. In addition to this, however, the whole of the sub- 
arine area is underlaid, probably under workable conditions, by the 
t Phelan seam; and both land and sea areas by the Lorway, Gar- 
liner, and other less developed seams, all of which have already been 
lescribed. 

’ As the thick and fine seam of coal now designated the Ross seam crops 
ut in the sea cliffs on this property, it has attracted attention from a very 
arly period, and has been worked in a rude and imperfect way by 
rarious parties. A lease of the land area was obtained from Government 
n 1862 by Mr. Hugh Ross, and mining operations were commenced in a 
jomewhat more systematic manner under the name of the Acadia Colliery ; 
mut owing to the difficulty of shipment they were only conducted on a 
imited scale and discontinued in 1866, having produced during the three 
a operations an average of 2,900 tons annually. cool 

_ The present company having aguixtd the very important sea area in 
,ddition to that referred to, ‘commented operations early in last year, 
mainly with a view to winning the coal contained in it; and with highly 
creditable energy have succeeded in the short snterval, not only in 
developing the coal seam in a most satisfactory manner, bat in estab- 
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- so bright as numbers 1 and 2 (Lingan and Blockhouse). A hit 


‘depth than the water level, and are so inconsiderable in amount as_ 


18; compares we favorably that 
ae mole for steam and household purposes. ee 
of the next important overlying seam, it is denser and less _ 

contains a much smaller proportion of ash. Dr. Harrington 
as: “ A compact coal with strongly marked planes of cleat. 


charcoal, but no visible pyrites. Ash light reddish-grey. A fan ur 
coal.” 

The dip of the Ross,seam here is N. 23° E. <7° or Lin 8. ‘The 
workings which are quite near the shore have not extended toa grea 


require no detailed description. The new works consist of a slope fr 
the crop, 300 yards west from the point where it comes out in thes 
cliffs. Owing to the peculiar conformation of the coast, this slope 
driven in a direction somewhat west from the full dip, or N. 2° W., so 
to hug the shore as closely as possible to the deep, and thus obtain a bett 
cover for the submarine workings. The slope, which is 11 feet wide, ha 
at the time of my visit reached a depth of 310 feet measured on th 
angle of dip. At 184 feet, levels had been driven connecting on the one 
hand with the water level of the old works, and on the other for a dis. 
tance of fifty yards on a course N. 55° W., this being also the direc- 
tion of the cleat. A temporary suspension of the work of driving the 
slope had then occurred from inadequacy of the means of draining the 
water which flowed from the old works, but this has been overcome bj 
the introduction of a good pump, and I am informed that the slop 
is now down toa deph of 600 feet. Although the work had been s 
recently commenced, much prdégress had been made in the erection of th 
buildings and machinery requisite for carrying on an extensive business 
the details of which, however, beyond such as are given in the Table, 
am unable to specify. ‘ 

The Glasgow and Cape Breton railway has been extended to this collier 
distant, by the railway, eighteen miles from Sydney Harbor. Shoul 
no unforseen contingency occur there seems no reason to doubt that th 
expectations entertained by the company, of an output of at least 50,00 
tons of coal during the present season, will be realized. 


XII. Brock Hovusz Mrnr. 


This mine has for many years been justly regarded, from the size an 
quality of the coal seam and advantageous situation, as one of the mos 
important and valuable in the district, and next to the Sydney mine I 
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. rkings were Je Mnsstited: til 63 went 1863, Ae $3 
ht to ‘the area ‘on which it occurs was sold by the original 
Mr. Marshall Bourinot, to a New York company, by whom the 
have been subsequently conducted with little intermission under 
uperintendence of Mr, Robert Belloni. The property controlled by cer con 

ompany comprises three square miles, 1,280 acres of which are land, COMDAAT 


lock House seam, the highest and by far the thickest in the Cow 
basin, and that on which the operations of the company have hitherto 

concentrated, is entirely contained within the limits of this area, Position and. me 
upying a long, narrow ‘and comparatively shallow trough extending Block House 
ast and west, and cutoff towards the east by thesea. At the southern 
rop where the works are situated, the dip is N. 20° BE. <6°39 
» about 1 1 in 9; at the opposite side of the basin it dips due 8. < 30° 
as an average thickness of eight feet ten inches, of which one foot is | 
in to support the roof, and underlies 240 acres of the land area e. 
hich (taking into account the steep dip on the north side) may be esti- 

ted to have contained originally 2,890,000 tons of coal, which, as the 
am has been worked to a considerable extent, may now be reduced to 

oa 090 tons including that contained in the ills: So far as the sea 

is concerned it is doubtfulif this seam can be relied on for a further Other seams at 
a moderate 

oo but the property is underlaid at a moderate depth by other mos depth. 

ortant seams hitherto untouched, and which will probably be workable 
nder the sea, as well as under the land area. 
‘The Block House seam yields a remarkably fine solid homogeneous Quality of the 
al, free from partings or impurities of any kind, and containing a very 
oderate proportion of ash. The remarks appended to Dr. Harrington’s 
lysis are as follows :—‘‘ A rather bright and compact coal containing a 
ttle mineral charcoal and minute veins of sulphuret of iron. A free se 
arning coal. Ash purplish-red.” It is almost exclusively used for the 
anufacture of gas in New York and Boston, and is said to yield 10,500 

abic feet per ton. It constitutes also an excellent steam coal, as may be 
ferred from the analyses of it in Table II., which is corroborated by 
ractical tests. This seam although undisturbed by faults is characterized 
y the occurrence of peculiar irregular wedge-shaped masses of shale Peculiar masses 
errupting its continuity and causing considerable trouble and expense 
their removal.” 
Ds hotaitea account of these remarkable masse’, the occurrence of which may have an 


portant bearing on the identification of the seams, will be found in Mr. Rutherford’s 
wey « On the Coal Fields of Nova Scotia,” page 36. See also page 2 256, of this Report. 


: =; which affords very great facilities and advantages for 
ean be emptied directly into the vessels. For operatio 
winter a vertical shaft, 80 feet in depth, called the Daw 
~~ gunk, and at the distance of 600 yards from the wharf, to conn 
Ingraham slope. ‘The so-called Ingraham and Belloni slopes Gi 
being more properly a level and driven on the water level), are 
feet in width for double-track railway, 2 feet 2 inches gauge. The Bellon: 

slope is driven 650 yards in the direction N. 85° W., or about half 
angle of dip, from the crop at the wharf to the apex of the basin. 
are beth worked by the same engine, situated where they meet at 
Engine. the wharf. ‘The engine, which may be rated at 40 horse-power, has a 
single horizontal high-pressure 15-inch cylinder and 8 feet 8 inches stroke. 
The winding drums, 5 feet in diameter, are fitted to run loose on the cran 
shaft, and are set in action as required, each independently of the other, 
by friction clutches. The tractive power is communicated to the tubs by 
means of a steel-wire rope, half an inch in diameter, working over @ 
sheave near the bottom of the Dawson pit to draw the tubs inwards. The 
Belloni slope is worked by similar mechanism connected with the crank: 
shaft by bevelled gear at the proper angle. The whole arrangements here 
are exceedingly ingenious and complete; the engine moving continuously, 
and all the several parts being brought readily into action as required. 
The engine is supplied with steam from two plain cylindrical boilers 7 

inches in diameter and 40 feet long. 

The Dawson pit, which serves chiefly for banking the coal in winters is 
worked as a cage-pit, bringing up one tub or half a ton of coal at a time 
by an iron wire rope one and a half inches in diameter ; it is also used by 
means of a steel-wire rope, three-quarters of an inch jn diameter, passing 
down the pit, for conveying the motive power to an engine-plane, on the 
full dip from the bottom of the pit to the lowest part of the basin near ta 
which it crosses the Belloni slope. The engine employed at the pit is of 
50 horse-power, having a 16-inch cylinder and 4 feet stroke, with 45 
strokes per minute, and 60 peunds pressure on the boilers which are three 

Capacity of the in number, and of the same dimensions as those at the slopes. This ma: 
mgt chinery i is capable of raising to the bank 500 tons: of coal per day, and 
is also employed for working by means of an endless chain, the trains of 
tubs which carry the bank coal to the wharf. 

The arrangement here referred to, which was originated and put int¢ 
operation by Mr. H. J. Crandall, now manager of the Victoria Mine, is. 
like that at the slopes, most ingenious and well worthy of adoption undei 
similar conditions and circumstances. It consists of a common iron chair 


* es 
2 a ae fee hes, the same as the ra way eae 
extends to the foot of the ens and passing 


is snes are is set Gicaltel to the railway ; ; and its position is 
ted that the links form a series of couplings by which, in connec 
ith strong catches fixed in the sides of the coal cars, these are taken 
down the slope in obedience to the motion of the chain. The cars, 
ining about half a ton each, are the ordinary tubs used in the mine 
the addition of the catches ; thes become engaged by simply pushing fe 
m ‘under the chain when in motion; and then disengage themselves at 
top and bottom, by the simple action of the chain freeing itself from 
clutches. This mechanism is capable of delivering four tubs per minute tele 
xr 120 tons an hour from the bank to the wharf; and the machinery at tn ee 


= 


the Dawson pit, 500 tons per day. The up-cast shaft for ventilation, 6 
et in diameter and 60 feet deep, is situated close to the endless chain 
ailway and half-way between the wharf and the Dawson pit. In connec- 
‘tion with the works at this colliery there is a good machine and repair- 
shop containing two lathes, a planing machine and other tools suitable for , 

both heavy and light work. In the blacksmith’s shop are six hearths and 

a large punching and shearing machine driven by a donkey engine. 

_ As formerly observed, this colliery enjoys the peculiar advantage of 
oping direct from the mine tubs into the vessels. This is due both to 
‘its situation admitting of the works being placed immediately at the shore, 
‘and to the circumstance that the coal is so remarkably free from impurities ier 
‘as to require no sorting or handling after being extracted from the mine. Bi 
‘The wharf to which both slopes and pit deliver their produce is now 600 Whart 

feet in length and somewhat irregular in shape, being in some places 125 
feet wide, this great breadth being required in order to give sufficient 
strength and weight to resist the action of the waves. It is capable of 
Joading four vessels at a time. The depth of water at the extremity of 
the wharf is 24 feet at high tide, the tide rising’and falling here to the — 
extent of four and a-half feet. It is designed to extend the wharf to a, 
‘length of 1,000 feet from the shore, thereby giving a depth of 80 feet; 
“and additional shipping accommodation for light vessels was in progress at 
the time of my visit. The wharf is of sufficient width to accommodate 
several tracks and a very large platform scale, to carry and weigh eight 
tubs of coal at a time. 
With certain winds, and at certain seasons of the year, this part of the 
coast is so exposed and dangerous as to occasion much trouble, inconve- 
“nience and loss; and as the wharf is unprotected by a breakwater, it has. 
- frequently been seriously damaged and endangered. 


. the wor ngs unt er g , whic onstructed on 

bord system, In the present instance a peculi ay 

workings in this mine, which have been chiefly confined to t 

“eo dip, from: the circumstance that they have reached the bottom 

~~ the trough or basin in which the coal seam is deposited. - 

ea The Ingraham slope has been extended a total length of 1, 320 J 
tt 


the Dawson pit, which is 80 fect from the tage The Belloni slop or 

driven from the same point on half the angle of dip 660 yards, nearl: 

the axis of the trough, where it meets the engine-slope from the ott 1 

of the Dawson pit, 370 yards in length on the full angle of dip. From | 

this latter slope, in addition to the Ingraham, four other oes are 
extended east and west 100 yards apart, and from these the bords are 
worked up to the full rise and nearly to the crop on the south side of the 
basin. At the distance of about 400 yards from the entrance of the Bel- 
loni slope, another ~ealled the Henrietta slope is driven on or about the 
full dip nearly to the bottom of the trough. In the earlier workings the — 
proportions of pillars and bords were somewhat irregular; in those of 
more recent date the bords are 53 yards wide, and pillars 20 yards long — 
by 53 yards wide. The lower levels westward intersect at a very acute © 
angle the axis of the trough, and their extension in a straight line is on — 
the rise of its western end; they will be worked as self-acting inclines, 

‘Underground the bords being broken off north and south. There are from five to six 

: miles of railway underground, 2 feet 2 inches gauge, laid with bridge © 
rails weighing from 18 to 24 pounds per yard. The number of tubs — 
used in the mine is 800; capacity 1,000 pounds each. 

ee |, Extent othe The workings ee over an area of about fifty acres, but no pillar 

z workings had been instituted until last year, since which time a few have — 
been successfully removed, and this kind of working will doubtless hence- 
forth be followed up with advantage, provided proper attention is paid — 
to ventilation. 

Ventilation. Ventilation.—Little or no gas is developed in this mine, and no_ ? 
special arrangement of lamps, or apparatus for extinguishing fire is requi- | 
site. The ventilation is effected by means of a furnace with 42 square 
feet of grate surface, in connection with the up-cast shaft. The average 
quantity of air set in motion is about 35,000 cubic feet per minute. 

Dreinage.—The drainage is effected by two direct-acting steam pumps — 
placed underground, supplied with steam by the boilers at the surface, 
which raise the water to the Ingraham slope, by which it is discharged 
into the sea. The quantity of water thus drained from the lower levels 
is about 250 gallons per minute. The mine water having a powerfully 


vas filtered and “gradually heated ; at about 71° C. it ara 


he temperature rose a dense precipitate of a yellowish-red 

sued. em protracted boiling the precipitate was filtered off and 
with ‘boiling water, until the washings gave no reaction with 
Phloride : Upon treatment with hydrochloric acid. it left a \ dirty 


iate Se The filtrate from the precipitate produced by 
was colorless, and possessed a strong acid reaction, and was found 
ain but little more than a trace of iron. 


CONSTITUENTS IN 1000 PARTS OF THE WATER. 
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“Yhe former combined with the ferric oxide as a basic sulphate of iron. 
hes In Solution. 
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-Propuction—The productive capability of the mine, as at present Production. 
ened, may be stated at 1,000 tons per day of twelve hours, which has, 
;I am informed, been reached on various occasions. At the time of 
y visit the average shipments amounted to 600 tons—400 direct from 
e mine and 200 from the bank—with sixty pairs of cutters. The slack 
yal amounts to about one-fourth of the whole; in summer such as is 


_ Gowrie Mines, 
area, 
ss . 


Workings. 


Quantity of 


coal available. 


_ bald in 1861, is two square miles in extent, and altogether on land ;_ it is 


of North Sydney—furnish a remarkable example of a fe 
and regular production amidst all, the fluctuations to which the 
has been subjected during that time. The area on which the Gowr 
mines are situated immediately adjoins to the south that owned by 
Block House Company, and like it abuts upon the northern shore of Co 
Bay, where a wharf and artificial harbor for the shipment of the coal hay 
been constructed. ; 

The mining area now referred to whens was leased to Messrs. ree 


underlaid at an easily accessible depth by several workable seams, only 
one of which, however,—the McAulay seam—has hitherto formed the 
object of mining operations. This seam underlies that called the Block- 
House at a vertical depth of about 450 feet; and its thickness varies 
from four feet eight inches to five feet two abet of good coal, with from 
two to six inches of coal of inferior quality, left in the mine to support the 
roof. The floor is of hard sandstone, without underclay, and the seam 
dips on the south side of the area N. 18° E. < 8°, and on the northern 
out-cropS. < 40°. 

The workings on this seam have been hitherto altogether on the 
southerly dip; and the boundary of the area in that direction has bee 
established so as to include the entire crop of this seam; but it als 
embraces a large proportion of the coal contained in the northerly dip, and 
overlies an area of 760 acres, containing originally 5,700,000 tons of coal, 
of which, supposing &0 acres to have been worked over, about 5,220, 000 
tons besides that contained in the pillars will still be available. : 

After the requisite preliminary works to establish the continuity and 
quality of the seam, systematic mining operations were commenced here 
under the superintendence of Mr. Blowers Archibald in 1864, and have 
been continued ever since without intermission, and with admirable 
economy and efficiency, at a remarkably regular rate of production. 
The coal from this mine has a very general application and extensive 
distribution, having been soldin nearly equal proportions for home con- 
sumption, the British American Colonies, West India Islands and United 


ious, altho a at has been shears S 
_ te sh of a average ene tree this plies tr 


1869) I an given the Gowrie coal a fair soos oO | 


biained Pith Welsh coal, of average quality, but our consumption about 12 per cent, 
excess of Welsh coal. I found on burning an equal mixture of Gowrie and Welsh coal, 


uel of Go 


team with little over our usual consumption of Welsh. I believe a ship with proper 


ni ce bars for Gowrie coal could use it with very good results. 
I may state that the Gowrie coal forms very little clinker, and consequently, is easy on 


e bars; the amount of ash is even less than from Welsh coal, and the specific gravity 


“ NortH Sypygy, June 21st, 1869. 


o We ahs that the steamer ‘Panther’ has been using Gowrie Mines coal almost 
tirely for the past three years; and that it has been constantly improving in quality 
during that time. 
“We consider it superior to Scotch and Sydney, and almost equal to Welsh for steam pur- 

ses; and find that it is particularly easy upon furnace bars. 

ae “ (Signed,) “ROBERT FORBES, Chief Engineer. 

cs “JOHN BARTLETT, Master.” 


“ Office of the New York Gas Light Company, 
; “ New York, January 29th, 1864. 
PH. Oprornz, Boston. 
4 “Dzar Sir,—The sample cargoes of Gowrie coal received at the works of the New York 
' Gas Light Company yield about 9,000 feet per ton of 15 candle gas. The coke is of good 
quality and makes a strong es The coal was carbonized by us under very high 
heats. 

_ There is a considerable impurity in the coal (slate, &c.,) which may be separated in 
mining. It is my opinion that this coal, if properly selected before shipment, will yield gas 
in quantity and quality equal, if not superior, to any coal from Cape Breton, 

‘‘ (Signed,) “ JOHN H. ADAM, President.” 


Dr. Harrington’s remarks appended to his analysis of the sample of 
coal from the Gowrie mine are as follows: ‘‘ Very bright and firm, with 
“marked planes of cleat. A little carbonate of lime, as in No. 3 (Sydney 
main seam) but in much smaller quantity. But little visible pyrites. Ash 
“reddish brown. Did not coke.” 
Surrace Worxks.—Mining operations at the Gowrie mine, as at the 
Block House mine, date from a very early period in the history of the 
“province when under French occupation. Passing over these and also 


Remarks by Dr, 
Harrington. 
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Li the’ aehit of 205 feet; siete the eA Si th 
Sponcpal working pit. There is also another shaft (No. 2) 
~~ been previously i in use, situated 300 yards to the south of the fo 
15 On the full rise of the seam from it. This latter ete designed e : 


Ries asa ‘pated way ie the men and horses oiaplepada in Reames 
eet pits are provided with steam engines, the first of 30 horse-power f 
. pumping and winding, and the second of 6 or 8 horse-power for windi 
only. The Odiorne pit, which is also used as an upcast shaft, is 15 f 
by 54 feet, divided into two compartments 9% feet and 53 feet by 6-inch 
bratticing, the larger division being mounted with slides, &c., as a cag 

pit, and the smaller asa pumping shaft. 

The engine at this pit has a single horizontal high-pressure 16nch 
cylinder, and 8 feet 6 inches stroke, geared down 2 to 1 on both pump — 
ing and winding shafts. The drums 8 feet in diameter and 5 feet. 
long are furnished with flat wire rope, 4 inches by $ an inch, and the © 

_ cage is adapted to bring up only one tub at a time, containing 800° 

pounds of coal. This machinery is capable of hoisting two tubs per 

minute, and has frequently delivered at the pit-mouth at the rate. of] 

300 tons per day. At the time of my visit the average production - 

at this pit was 250 tons per day, round and slack. ‘The pumps, two — 

in number, 10 inches in diameter and 4 feet stroke, lifting a height — 

of 200 feet, and at the rate of 250 gallons per minute, are worked 
by the same engine by means of the ordinary Spear connections, and 
--prainage. drain the mine in eight hou?s pumping, viz., from 6 P.M. till 2 A.M. 
The steam is roe to this engine by tes cylindrical boilers 5 feet 
6 inches in diameter and 26 feet long, with two internal flues, 22 
inches diameter, in each. 

The arrangements at the bank are very complete and commodious. 
There are two sets of shutes and screens, those for the pit being distinct _ 
_. from those for the bank coal which is drawn up to the platform by a small 
| steam engine. At the time of my visit the bank might contain about 

8,000 tons. Most of the slack (which amounts to between one-third and 
one-fourth of all the coal extracted) is left in the mine; that which is 
brought to or made at the bank finds a ready sale. About four tons per 
day of splent and sulphurous coal is picked out and sold to the miners, 
&e. 

Railway. This colliery is connected with the wharf by a short Bit substantially 
built railway 1,100 yards in length with a down grade averaging about 1 in 
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e power. The apy ae are caries . 
whe guage of the soln which is laid with T dae ae 


fond ‘the ‘surface, on the abe of the levels from that pit. 
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The 

; shaft at the time of my visit had been sunk 86 feet, and the railway 
to connect with that at the present colliery ; when these works are 
pleted a locomotive engine will be employed for the haulage of the 
‘from both pits. 
as Wharf and Breakwater.—The wharf, which is strongly fnalt of timber 
“on a foundation of crib-work ballasted with stones, is 1,156 feet in length 
and 24 feet wide, with T piece 230 feet from the water extremity, 175 € 
et long and 24 feet wide for the protection of vessels lying within that Wharf — 
tance from the shore. The wharf is capable of accommodating eight 
vessels at once, drawing from 10 up to 18 feet of water; it is provided 
with eight shutes for smaller and two drops with turntables, &c., for larger 
ve sels. As the bay is exposed and dangerous (especially in autumn 
‘which is the busiest time for the shipment of coals, and when easterly 
gales prevail) it has been found necessary to construct a very massive and Bret=water- 
bstantial breakwater for the protection of the wharf and shipping. 
- This breakwater or pier is about 1,500 feet in length and 48 feet wide, aoe 
built entirely of strong crib-work very heavily loaded with stone, and has cea 
20 feet depth of water at low tide at its outer extremity. It is situated ; 
_ about 250 yards to the north-east (or seaward) from the wharf; and is 
made slightly arched or convex outwards, with the deck or upper surface 
sloping in the same direction at an angle of five degrees. It affords shelter 
and protection to a large number of vessels, which for such accommodation 
"are required to contribute to its maintenance by small dues or tolls regu- 
lated according to the tonnage and time so occupied. Independently of ,.. reetion. 
the wharf, the cost of constructing this pier and repairing it, is stated 
to have been $60,000. 
: Unperarounp Works.—These, which are on the pillar and bord 
4 system, have hitherto been altogether confined to the rise of the levels from 
” the bottom of the shafts. At the old shaft (No. IL) the breadth of the winning 
ig 150 yards and at the Odiorne pit 300 yards, these works being separated 
ee o abarrier of coal. At the old workings, which, as before remarked, are 
i _ yery near the crop, the levels have been driven from the shaft north-east to Old workings. 

Bee shore, 815 yards, and south-west upwards of 600 yards. Here the bords 


es manded by the Odiorne pina MUA Oe 
‘ae The two main levels, 150 yards. sai aie ede 8 
w workings. (Bears the sea and 1,450 yards in the opposite direc 
- -. neeted by self- “acting incline gate-roads cut about half across 
dip, and coming out in the upper level 500 yards from the sh 
main roads which are 7 feet wide and 5¢ feet high, are laid v1 


‘actin ete are onet by a frictionetrap and five-cighth faith steel-w 
rope; the level roads by horses, of which at the time of my visit twen 
were employed in the mine. The direction of the levels is N. 674 W., 
and the cleat of the coal being E. and W., the bords or working places are 
turned due south from the levels, and are driven up 16 yards by 6 yard 
wide, the pillars being left 16 yards by 7 yards. The coal is holed ato 
near the bottom of the seam 2 feet in and 9 inches high, andis all wedged 
down, no blasting being required in this mine owing to the presence of < 
peculiar cross fracture in the coal in addition to the usual cleat; thus 
rendering it very easy to work although more liable than is desirable, to 
break into small pieces. For the bords the rails are of flat iron, 24 inches - 
by 8 inch. There are altogether about four miles of railroad under enon 
and 150 tubs, each of the capacity of one-third of a ton. - 

Venttlation.—No explosive gas being generated in the mine no safety 
, lamps are required, and the ventilation hitherto has been attended with no — 
- vontilation. _ difficulty and requires no special appliances. ‘To assist, however, in pro- 
- moting the circulation of air, a small furnace, with 18 square feet of grate — 
sa surface, has been placed 30 feet from the bottom of the cage-pit which acts 
as an upcast, the pumping compartment being the downcast. 5 

Drainage.—The arrangements for pumping have already been 
described. Like that at the Block House mine the water is of a highly — 

corrosive character, owing probably to sulphate of iron in solution, render-_ 
ing it necessary to apply a lining of lignum-vitee to the pipes and to make — : 
Disteege: the buckets and the working barrels of a mixture of six parts of lead and | 
one of antimony ; this alloy although still far from perfect, being found © P 

best adapted to resist the corrosive action of the mine water. When made 

of iron and unprotected, a set of pipes and pumps were rendered useless — 
in four or five days, but when fitted as above described will last three ; 

months. 

Propuction.—The average annual quantity of coal of both kinds sold | 
at the Gowrie mines during the last nine years in which they have been — 
Production and in regular operation is 42,090 tons ; and the greatest deviation from that 

ae: average during any one year hag Het exceeded 13,000. For several years — 
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th faoteie greats fits connected with the economical Gifliae gr 
vt ,as of a industrial undertakings, i is, of course, the cost of 
and especially the value of the requisite materials and labor. I 
repared on the present occasion, more especially as there is con- 
‘ab le in the different mines, to give full information upon all 


a3 work done. ‘Whe pacar different systems of payment are Ditorent eye. Sa 
tems of pay- — 
di in different mines, a sometimes a Ce MBEOn of ee or more ment. oe 


an advance. At the Sydney mines the price paid is 46 cents per 

in whole, and 40 cents in broken coal, filled into the tubs, the slack 
iddled in the mine, and all weighed at the surface. The miners find their 
wn powder and lights. For driving levels, &c., 80 cents per lineal yard 


sliowed over and above the rate paid for the el thus extracted. ‘The oe 


hat it is not unusual for the men fo earn from $60 to $80 per month. 
Ordinary laborers and surface hands are paid, on an average, at the rate of 
‘cents per day. The rates at the other mines are regulated in the same 
‘pt ‘oportion, allowing for the different methods of computation, and modifi- 
ations according to local cireumstances. At the smaller establishments, 
owever, the rate of wages is usually from five to ten cents higher than at 
the Sydney mines, and it has been found necessary of late years, in order 
‘to secure the requisite amount of labor, to pay higher prices than had 
previously ruled; and with the increased demand this year it is probable 
‘that these will ts to be still further augmented. During the three Reanction oe 
‘or four months of winter, when there is no shipment of coal, it is usual during winter. 
either to reduce the rate of wages or the amount of work done. 
” The following estimate of the cost of raising and shipping one ton of 
oal; including various items of expense in addition to that of the actual 
“mining, is submitted as an approximate average : 


Mining expenses, AVETAGING BAY... sseeeeessseeessseees 50 cents per ton. 
Wages Of DUtters.......scssssecsseseceee sneer sceessees sv eneners (uh ce 
Underground haulage (one horse for every 2,260 
toms raised ANNUAlLy)......seccerseceesnee seesserecaeeeers Greet U3 
zs BERG S se cere acc arpecaieses evscesionvaroncvsereggtehenes 4, ptt ee 
si Engine power, winding............... vas pe een 
Firemen to upcast, praictiden: seat Ae ‘kenmore Digeety ui 
Overseer and assistants, engineers and firenien at 
PUb MOUTHS ....cseccsoovsesescsssarcorsesscsceaterssseosenatessasroanevens Bye ek “ 


‘ # . 5 ks r. y Y "i : + : Ms ‘ ts 
Interest on capital, insurance, wear and tear, agen a ahiy 
cies, discounts and contingencies, SAY... 25 eS. 
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Total cost penton free on bourd.....0++..+- L54 


of coal per 3 
2 he above estimate, from the most reliable data available, is | 
= a production of 50,000 tons per annum, and must be regarded simp! 
applicable to the average condition of affairs at the present time, be 
may be materially modified by various local and incidental causes. De 
ing and ventilation are merely questions of increased consumption of coal, 
and have consequently been omitted in the above statement. ! ‘ 
= It may be estimated that two-thirds of all the mining population of 
Cape Breton at the present time are Scotch Highlanders or their descen- 
- dants, who are a very frugal, industrious and deserving race, and make 
excellent miners. As regards their social condition, every encourag, 
aay ment and facility for its improvement is afforded by the various colliery 
proprietors, by providing comfortable dwellings, schools, churches . 
medical attendance, &c., probably on a more liberal and enlightened 
scale than is usual in most other countries. An imcrease of this class. 
of population, or of such others as may have been accustomed to work 
in mines, is greatly to be desired, and for this purpose every encourage- 
ment for their immigration should be extended. Owing, to the scarcity and | 
enhanced price of coal in England, and consequent anticipation of increased 
demand, the past season has been characterized by great activity in deve~ 
loping and rendering available the vast resources of this coal field. But 
for several years back the coal-mining industry in Cape Breton has been 
Condition ofthe 12 & languishing condition in consequence of deficient markets, and in fact. 
coal bade in the mines have been in many instances worked either with little or no 
profit or at an actual loss, the proprietors merely keeping them in operation 
in hope of better times. Under these circumstances, and as tending to 

promote the interests of this most important industry, the following 
suggestions are offered, referring chiefly to certain objects which it is 

considered desirable to attain, and which I shall merely indicate without. 

attempting at present to elaborate them. 

Utilization of + UtiLization or Slack on SMaLL Coau.—This I conceive to be 
slack coal. one of the most important objects which can engage the attention of per- 
sons interested in coal mines. At least one-fourth of all the coals mined 
in this district assumes the form of slack, and only a small proportion of 


a, W woh may se to tne Ritectnh of the Sadlet should be eed in 
‘m e ie als that the rest of the: slack should be either con- 


wile Sete feet or four a a half feet in fae Many od 
exist in this field, and might be profitably mined, although not System of work 
2aps on the pillar and bord system. The long-wall system admits of ™* 
introduction of coal-cutting machinery and of the extraction by one 
ration, of the largest quantity of coal, with the least injury to its 
ity, and also simplifies the mode of ventilation. 
3. Bae Empioymenr or Sr#am Coutiers on an Extensive SCALE. steam colliers. 
his would ensure a greater regularity in the delivery, and a longer 
continuance of shipment at the time when it is most desirable. ; 
_ 4, CotnEotIon or Sratistics.—The systematic colleetion and record- 
ing of accurate statistics of all matters connected with the business of 

coal-mining, inciading accurate plans and descriptions of underground Mining records. 

a. authentic statements of the results of actual trials on a large 
sale « on railways and steamboats, and in furnaces, gas-works, &¢. Such 
records, which should be accessible in the proper quarter to all persons 
interested, would prove of incalculable value in connection with the future 
working of our coal fields. Not only would they be the means of saving 
an immense amount of useless labor, but they would also prevent the 
occurrence of many serious accidents involving the sacrifice of life and the 
loss of much valuable property. In this connection, and respecting 
the general management and regulation of the coal mines of Nova 
Scotia, the following remarks by Mr. Rutherford, late Government 
Inspector of mines for that Province, in his Report for 1866, pp. 69-72, 
are well worthy of reproduction, and are accordingly appended. 
I have the honor to be, Sir, 

Your most obedient servant, 


CHARLES ROBB. 
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a ae REMARKS 

_ EXTRACTED FROM MR. RUTHERFORD’S REPORT FOR 1866. 

With a few exceptions the remarks I am about to make will apply to 
Fas) all the Collieries in the Province; and I have on this account 
“avoided what would have been a mere repetition had I made them in each 


case. They have reference to pillar working, ventilation, drainage, storing 
of coal, and plans, under which classification I proceed to give them. 


PILLAR WORKING. 


The facility with which the coal has been reached in all the districts, 
as compared with other mining countries in which, from the exhaustion of 
the seams near the crop, expensive sinkings become necessary to reach the 
underlying coal, and consequent great skill and carefulness are required 
‘in properly opening out the mine; this freedom from an expensive preli- 

minary outlay, instead of enabling an effective winning of a large tract 
of coal to be made before commencing the regular working thereof, seems 
to have engendered an indifference to future operations, and allowed the 
desire for an immediate profit to supersede the necessity of a judicious 
_arrangement of the mode of working. ‘To this cause I attribute the short 
distance from the crop, to which in most of the mines the workings are 
confined ; and the adoption of a system by which as much of the seam as 
- possible is taken away in the first working and the pillars are reduced to 
a minimum of strength for the purposes of support. The injudiciousness 
of this system cannot be too strongly urged. The introduction into the 
market of coal worked so close to the crop must have operated preju- 
diciously—and I have reason’ to believe that it has—to the interests of 
the mine owner ; and the continuance of the scale of pillarage, which has, 
I think, from the preceding cause been too generally adopted, will be 
fraught with consequences of a more serious character. For, although 
with the present limited extent of workings and the absence of pressure 
in consequence of the proximity of the coal to the surface, the pillars may 
be sufficient to keep the mine open for ventilation or other purposes, yet if 
unaltered where the overlying strata are very much thicker and heavier, 
their inability to support will in no long time be exhibited to the serious 
detriment of all concerned. For this reason I have felt it my duty to 
recommend an increased size of pillars as the workings extend to the dip, 
with a view to their subsequent entire removal. I have also advised the 
working of the pillars at such a distance from the crop as the quality of 
the coal will warrant. I am glad to be able to report that this has been 
effected with success at the Lingan and Gowrie Collieries, and been 
attended with an additional advantage, to which I will hereafter refer. 


= required - Pee the otherwise sere xtensio 
of conveyance pases in widely spread disirielean 


wisps RN 2 TL ees 
The limited eal of the workings of many of the allies, 
adoption of | of the system on which they have been mada, have n¢ 
without thei: their | effect so far as ventilation is concerned. The maintenan' 2 
of travelling roads through the pillars, and the adoption of any artificial 
aid, appears to have been thought unnecessary in most cases,—a differ- 
ence of level as respects the intake and outlet, and the difference of the — 
internal and external temperature, being chiefly relied on to cause the cir- 
culation of a current of air. wie 

The freedom from gas of an explosive -atgaieescnelineeaee pelea -¥ 
—and the absence of the equally noxious and dangerous non-explosive 
gas—carbonic acid—have produced an indifference as to the necessity of 
making provision for a more effective ventilation as the workings become 
extended. In most.of the mines all that is attempted is the conduction of — 
the air into the neighbourhood of the face, and thence allowing it to find its 
way to the nearest place of outlet. The parts of the mine standmg in 
pillars—as well those immediately behind the working places as those more 
remote—are thus without any admixture of the air but that which the 
movements in the mine may occasionally cause to pass into it. A steady 
and constant current is not to be relied upon under such circumstances, 
and it therefore frequently happens that the circulation is reversed, and 
the intake becomes the outlet. — 

The mere fact of there being at present in most of the mines no dele. 
terious gases requiring to be swept away or reduced to -an innocuous 
mixture, should not be deemed sufficient to render unnecessary the pro- 
vision of such a quantity of fresh air as is necessary to the healthy pursuit 
of the occupation of the miner. To effect this, no simpler agent can be 
employed than the furnace. This, properly constructed, and placed at the 
bottom of one of the ventilating shafts,—which should be used exclusively 
for that purpose,—would, with attention to the size of the air-courses and 
the position of the stoppings, suffice to maintain the steadiness of current 
and amount of fresh air which are too frequently wanting. 


DRAINAGE. 


In many instances the exposure of the coal on the faces of the cliffs has 
induced the opening of the seams to be made by driving an adit or level 


en oe 
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e inthe mine. The desire to obtainas much 


le, has, in many cases, led to this'level being so 


po , : 
that it is within the reach of the tide, which occasionally flows into 


nir . These levels are in many collieries still used as the outlet for 
ter after being lifted from the dip workings. I am glad to be able ~ 
state, however, that in some of these collieries precaution has been 


r as to overflow into the dip workings. In those mines in which the 
rkings have not yet been made to the dip, I have recommended the 
loption of simllar mans to prevent such a casuality. The quantity of. 
er made in the mines is not large, and, generally speaking, the pro- 
ons made for its removal appear to be adequate. One objection that 
2s been made to the working of the pillars is the apprehension of the 
breakage of the strata setting free a larger quantity of water than could 
be removed by the present appliances. I have given some attention to 
his, and am inclined to the opinion that much of the water met with m 
he dip workings finds its way there from the surface, and that ifit were 
pped in the upper workings a considerable diminution would be the 
esult. For this additional reason I have advised the removal of the 
illars to the rise of the water levels ; and it is to the benefit in this res- 
pect which has been experienced at Lingan and Gowrie, to which I before 
alluded. 
a ; ; 
a STORAGE OF COAL. 
= it may perhaps seem premature to cry “‘ waste” at so early a stage of ; 
‘mining as the very recent development of the mineral resources of this 
«country implies; but, at a time: when attention is being directed in Eng- 
Aland to the exhaustion of her coal supplies, and the consequent necessity 
‘of economising them by every available means, it cannot, I think, be 
onsidered inopportune to direct attention to a source of waste which may 
‘with care, to some extent, be lessened. 
In many of the collieries the greater part of the slack made in working 
is separated from the large coal by riddling, and thrown aside in the mine. 
‘The proportion thus taken out varies from 5 to 20 per cent. “This slack 
4s seldom removed, and has therefore largely accumulated, It is reason- 
able to suppose that if it could be sold even at a very small profit, it 
would not be left in the mine: and it is thus treated to avoid expense of 
depositing it on the surface, and the combustion that would probably occur 
4f a large quantity were heaped together. By attention to the peculiarity 
of each scam, and the manner in which the miner performs his work, the 
proportion of slack made in the ordinary course of working may be 
reduced, and the loss of merchantable coal from this cause be diminished. 
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But there is another source of loss to which, inasmuch as it affects the 
revenue to a much greater extent, I wish to draw attention. I allude to” 
the large stores of coal that are formed during the winter months. The . 
suspension of shipment for a period of from three to four months necessi- 
tates the adoption of one of two courses: either the colliery must be 
stopped, or be continued at work and the coal brought out and stored on . 
~ the surface. It must be evident that in the former case both employers — 
and workmen would be subject to much inconvenience and loss: the work- 
men would be obliged to seek other means of employment, and the mine 
owner, would be unprepared to commence operations on an adequate scale | 
when the shipping was resumed. For this reason the latter course is 
adopted, and the consequence is a deterioration of the coal from exposure 
and the production of a large proportion of slack both from this cause and 
from the breakage in putting down and re-lifting. To such an extent does 
this take place that I have reason to believe that in some instances the 
produce of large coal from the heap has not much exceeded 50 per cent. 
When it is remembered that a large percentage has already been taken 
out in the mine, and that the coal brought to the surface is with respect to 
size in nearly a merchantable state, the loss of revenue from this cause 
must be apparent. Impressed with the importance of obviating this as 
much as possible, I have endeavored to induce the adoption of some means 
by which this loss may be reduced to a minimum, and I am hopeful that © 
as the interests of the mine owner are seriously affected by so small a yield 
of saleable coal, they will readily adopt any practicable scheme for realizing 
so desirable a result. This would, I conceive, be to a considerable 
extent accomplished by an extension of the power of production by a judi- 
cious laying out of the mine, and the formation during the winter of a 
number of working places, together with the opening of more shafts or other 
means of bringing the coal to the surface. With such a provision much 
of the coal might be stored under ground and be raised as required with- 
out interrupting the ordinary working of the colliery. ‘The injury to that 
portion which would be sent out of the mine would also be very much less 
if suitable erections were made for protecting it from the weather. There 
are details of arrangement in carrying this out which it is unnecessary to 
state here; I make the suggestion with the hope of drawing the attention — 
of owners and managers of mines to the importance of devising some means 
of lessening a loss by which the interests of all are affected. 


PLANS. 


It is much to be regretted that some system has not been earlier organ- 
wed by which an accurate representation of the workings would be - 
preserved. In many instances I regret to find no record, either by survey 
or written description, of the first operations. The coal has been worked 
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on the principle to which I have alluded, with no intention of returning to 
those parts of the mine in which operations have ceased. Being thus 
abandoned, and no care exercised in keeping the workings open, they are 
closed in many instances by the falling of the roof, and cannot, therefore, 

be shown on the plans with that degree of accuracy which is desirable. 

The importance of a knowledge of the position of old workings has been so 
often and painfully illustrated by the numerous accidents that have 
occurred in England from the absence of it, that I cannot too earnestly 
direct the attention of mine owners to a neglect that may hereafter be at- 
tended with seriousconsequences. These workings are generally near the 
crop, and liable therefore to be filled with water ; and as the subsequent 
operations are not in all cases connected with them, the risk incurred from 
the ignorance of their position must, I think, be evident. 

Most of the collieries have now plans of the workings. Some improve- 
ment is desirable in many of them with respect to the mode of showing the 
workings in different seams; but more especially would I recommend the 
adoption of one uniform scale for the variety which prevails at present. 

I have the honor to be, 
Your obedient servant, 
JOHN RUTHERFORD, 
: Inspector of Mines. 
To P. 8. Hamitton, Esa. 
Chief Commissioner of Mines. ’ 
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brick), we must select a clay consisting mainly of silica and ab 


form fusible compounds with the silica. Clays, however, which are to 


conasigithnty in their cuctability = Rh acta ied of eae ‘k 
bricks. If we are desirous of making a brick of a refractory 1 nate 


x 


as free as possible from lime, oxide of iron and other bases which 


employed in the manufacture of. building-brick, may, in addition to the 
silica and alumina, contain small quantities of lime, oxide of iron, magne- : 
sia, potash and other bases, and yet be considered of good quality ; indeed, 
a small quantity of protoxide of iron is looked upon as favorable, inas-_ 
much as it promotes the strength and hardness of the bricks. But 
beyond a certain point these oxides (lime, magnesia, oxide of iron, &c.), _ 
are objectionable for different reasons ; thus lime, or protoxide of iron, | 
might make the brick too readily fusible, or the lime, which in the clay 
was combined with carbonic acid and which would on burning be converted — 
into caustic lime, might cause the bricks to disintegrate on oe to 
moisture. . 

Clays which are free or nearly free from admixed sand or ae of © 
lime are spoken of as fat clays, and are liable to considerable contraction — 
and cracking on drying. The best way of counteracting this is by a proper | 
admixture of sand, and the want of attention to this point appears, in some © 
cases, to have been the cause of failure in the attempts to make brick at : 
Fort Garry. 

Mechanical mixtures of clay and sand constitute what are known as | 
loams, while mixtures_of clay and carbonate of lime constitute the so-called 
marls. Ifa loam contains the clay and sand in proper proportion it may 
be directly used. for brick-making; but, from what has already been 
stated, it is evident that marls or Sonny clays are unsuited for this 
purpose. 

The samples of clay from Fort aie are from different depths from the 
surface, and are numbered accordingly ; No. I. being a surface clay ; No. 
II., 3 feet below I.; No. HI. generally about 7 feet below the surface ; 
and iNOmrY., 20 OF 25 feet below the surface. All the samples effervesce 
on Ferenent with hydrochloric acid, owing to the liberation of the car- 
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L, IL and IV., No. IIT. apparently containing a very 


on dry, hard and breaking with a conchoidal fracture ; when mixed 
aste with water it is more plastic and tenacious than any of the 
s- No. IV. is also somewhat hard and compact, its color being light 
rey. Nos. I. and II., on the other hand, are soft and friable, 
of a decidedly marly character; they are both of a light-grey 


the samples are what are known as “red-burning clays;” that is, 
contain protoxide of iron, which on burning is converted into the red 
e or peroxide. It will be observed that some of the accompanying 
ples of brick have barely any reddish tint, while others are of a deep 
olor. This is due to the different degrees of heat to which they have 
en subjected (some parts of the furnace being much hotter than others) 

er than to any great variation in the amount of oxide of iron ; for the 
erence, n some cases, is most marked in different bricks made from 
e same clay. 
No ‘complete chemical analyses of the clays have been made, as a 
lemical analysis does not always indicate the best proportions of clay. 


This, however, is especially marked 


\ ig ea 


ion of carbonate of lime. No. IIL. is of a light grey color, — 


nd, &e., to be used. According to Muspratt, ‘it is nearly impossible practicat trials 
ascertain the applicability of any kinds of clay without a direct trial. "°°" 


though the mode of occurrence, the color, the plasticity, degree of 
rity, property of effervescing or not with acids, may all help in enabling 
e brickmaker to form a correct opinion as to the nature of the clay, yet 
is always advisable to obtain complete certainty as to the suitableness 
“the clay for the purposes desired, by burning a few bricks by way of 
tal. The cases are naturally not frequent in which clay is obtained 
th ail the requisite properties, and it requires a long series of experi- 
ents to ascertain what proportions of fat and poor clay, sand and other 
bstances, should be mixed together in order to obtain a brick-earth of 
é proper quality. If the clay is too fat the bricks will be denser than 
ey should be, with too little porosity, and subject to bend and crack in 
é fire ; if the clay is not fat enough the bricks will be soft and easily 
fl to pieces.”’ 

With such considerations in view, I have made a number of small bricks 
ntaining different proportions of clay and sand from Fort Garry. The 
sults will, I trust, be instructive and serviceable to the Fort Garry 
ickmakers. The sand employed was that sent with the clays, and was 
m two localities—Sturgeon Creek and Point Douglas. The dry clay 
is first ground, and then, with or without sand, as the case might be, 
xed into a paste with water and thoroughly pugged. The bricks were 
mlded in a small wooden mould, dried for several days at a temperature 
212° F., and finally burned in the muffle of a cupelling furnace. 


Proportion 3 of 
clay and sand 
used. 
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Duplicates were, moreover, made, and half of them soaked in water after 
buruing, and then slowly dried. This caused many of those made from: 
the more calcareous clays to crack and fall to pieces owing to the slaking 
of the lime. Itshould, however, be observed that this disintegration in 
no case took place when the bricks were made of No. III. clay with a 
proper admixture of sand. 

The following are the proportions of clay and sand used in my experi— 
ments, the numbers corresponding with those upon the accompanying 
bricks :— = ; 

(1) No. I. clay, without sand. Made light red bricks which were com- 
pact and firm, but would be improved by the addition of sand, as, they are 
too soft and would not be durable. : 

(2) Equal weights No. I. clay and Point Douglas sand. Made red 
bricks, which, however, after thorough burning and soaking in water, 
cracked badly. The proportion of sand should be very much reduced, 
the clay not being a fat one. ; 

(3) Three Parts No. III. clay and one part Pomt Douglas sand. Pro- 
duced very excellent red bricks, which at a very high temperature were 
slightly glazed upon the surface. 

(+) No. II. clay, without sand. When not sufficiently burned the brick 
had a yellow color and soon cracked badly. A brick burned at a higher 
temperature showed no tendency to crack, but was too soft and calcareous. 
Color pale red. 

(5.) 1 part No. IIT. clay, 1 part No. I. clay, and 2 parts Sturgeon 
Creek sand. Gave red bricks, one of which cracked slightly after soaking 
in water. When thoroughly burned did not crack even after soaking. 
The same proportions of clay with 1 part or less of sand would probably 
give fair bricks. 

(6.) No. 8 clay, without sand. This being a fat clay, as might be 
expected, when used without sand shrinks and eracks on burning. 

(7.) 1 part No. IT. clay and 1 part Sturgeon Creek sand. Light red 
bricks, one of which cracked very badly after soaking in water. Not 
more than 7 the amount of sand should be used, if No. II. clay is used 
at all. : 4 

(8.) 1 part No. IV. clay and 1 part Sturgeon Oreek sand. Gave 
good red bricks, not exhibiting any tendency to crack, even after soaking 
in water. In the event of coarser sand being employed a smaller propor. 
tion would be necessary. 

(9.) No. IV. clay without sand. Too fat. Bricks perfectly worthless 
from cracking. 

(10.) 83 parts No. III. clay, and 1 part Sturgeon Creek sand. Gav. 


excellent red bricks, although they perhaps would not be so good as No 
3 where Point Douglas sand was employed. 
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nay 1 part No. III. clay and 1 part Sturgeon Creek sant Gave 

ood red bricks. 
12.) 1 part No. IL. clay, 2 parts No. III. clay, and 13 parts Point 
Jouglas sand. One of the bricks, after soaking in water, cracked very 
lightly. There. are two causes for this cracking, (1) the presence of 
he No. II. clay, and (2) too large a proportion of sand. 

(13.) 1 part No. I. clay, 1 part No. II. clay, and 2 parts Sturgeon 
reek sand. ‘Too calcareous and too much sand. Cracked after soaking 
n water. 

44.) 8 parts No. I. clay and i part Douglas Point sand. In one case . 
| sight tendency to crack ; too calcareous. 

In the manufacture of bricks at Fort Garry I should recommend the use 
f the least calcareous clay (No. III.), together with Point Douglas sand ; 
he sand forming about } to-4 of the mixture (supposing the clay to be dry.) . 
f No. III. cannot be obtained in sufficient quantity, and the more cal- 
areous clays have to be resorted to, either I. or IV. is preferable to 
Yo. If. Point Douglas, or similar sand, also, should be used (3 of the 
nixture say in the case of IV., and vs to } of the mixture in the case of 
No. I., supposing the clay to be dry.) 

While I recommend these proportions for trial, I think it quite possible 
hat they may have to be slightly altered. Trials on the large scale and 
ime, will alone decide this.* 

It is evident that in the attempts to make bricks at Fort Garry the tsusicient 
yurning has not been properly attended to; for while the clays are all°™™"* 
‘red-burning clays,’”’ the memorandum accompanying them speaks of the 
yricks obtained from them as being white, showing that the temperature 
iad not in any case been high enough. 

_ Bricks, to be of good quality, must be thoroughly burnt. Those made 
rom precisely the same clays will vary very considerably in appearance, 
4s well as in strength and durability, according to the heat to which they 


aave been subjected. 
BERNARD J. HARRINGTON. 


. Montreat, May, 1878. 


ANALYSES OF SERPENTINE FROM ABBITIBBE 


and Green Mineral from Carboniferous Conglomerate New Brunswick. 


The serpentine from an island in Lake Abbitibbe, mentioned page 6 and 
partly described by Mr. McOuat on page 128 of the present report, has since 
been more fully examined. It has a hardness of a little over 4 and specific 
gravity of 2 2.77. When treated with a mixture of equal parts of sulphuric 


— 


+ The small bricks above deccriled are exhibited in the Geological Survey Museum 


“has also been made. It has a hardness of about 3 and specific pra 


An examination of the green mineral in the Lower | 
eonglomerate at Harvey, N.B., and mentioned on pages — 


2.75. The colour is leek-green and the lustre dull,—in place 
nous. Before the blowpipe it whitens and fuses on the edges toa gl 
white enamel.’ Sulphuric acid decomposes it, but only partially. — 


2% 
Pe 3S oe 


Analysis gave, 


Silica......... ADU RRS MAIS hoeosreas Stet rang eens 66.84 a. 

PANINITUNA so gees tacreteseaaan aula Reale nienh = Qeancetan ate See --. 19.66 

Peroxide of iron................. aes Sas Pca Sica, 212, 

LTT ORE ene eeces ee cee ane ea TE 

Magnesia..:..........00 43 Soatinconan on eeaeees Meee snencins . 60 

Prtagl\o:,,.2 soon asecsusreasce eee e 

0d ao sn0 ndacod eases pw darenee aa ate “eh 

LOSS On TenitiOns cee eee ieee , 5.66 : 
98.82 = 


From the above it will be seen that this mineral resembles pyrophyllite 
in some of its characters. It is, however, harder and contains a larger 
quantity of alkalies and less‘alumina. Judging from its appearance and 
hardness, it might readily be mistaken for serpentine. | 


»:, Calculated as protoxide. 


